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PRAEFATIO 


Quejmuliiioduin in Tomn pruiio inotus libcros corpovum a qinbuscnnqiio potcatiifi 
itonnn cxpOHui, ita in lioe Tomo altoro motus non liboros pertractaro (^onfilitiii; i 
‘civnlia in inofaiK cxplicationc tanti est momcnti, ut ox ca mnrito toHns opens di' 
I'lida. In nidUi onini libero via a corpore descripta cum cx inotu iiun insito, hin 
umtiis fain ubsolntis quani rcsistenlm, qnibus corpus ufficitur, dotcnninntnr, quia pn 
Lonlias cl rosifitontiain nihil adcsso ponitnr, quo<l corporis motnm ilfitcnninct. A 
irco niotuH libori hncc ost priimuia proprictiifl, ut via a corporo dnscripla oinmino 
inatur; caimlis scilioul Bccundum viam, quam corpus describcvo dcbet, oxactc ineurv 
orporo iraiiKCunfc nulhun oiunino prossioucm KusUncbit, sod corpus par cum liborc ii 
1 . in motii iiulcm non libero praoter potonUus el rosistontiani, quibiis corpus solliciti 
in pracscrijitam esso ponimus, ita ul corpus sit coaclum in liac via movcri. ifncc 
prauRcnplii ad inslar ciinaUs conmiodo considcrari potest, in quo corpus tnovclur, m 
no eniniporu potest. Cum igitur in istiusmodi molibus data sit via, in qua corpus iu( 
Mil, inquirondiiiu nst, quaiitam corpus a quibiiscunquo polcnliis ct rcsisteiitia solUcitii 
Hiiigiilia locis lialjilurmu sit celcritaloiu, quippe qua eognita totus motus pcrfcotc eo 
tur. Pracitorea autom (uun corpus, nisi in hoc canali asset inclusmn, aliam lineain do 
ot, retiiichit saltoni in ciiiiali conatum in ca linca, in qua, si libcrnin csset, mover 
igrcdicndi liocqnu conatu latera canalis preinet ot, nisi satis Imboant firmitatis, rt 
riimpot. Ilanc ob roiu pracicr colrritatcm, quam corpus in singulis eantdis locis luib 
erminari dobot quoquo jircssio, quam in latom caualis cxorcct, oiusquo pressionis dire 
j linnitas latonim canalis ad corpus rotinciidum requisita cognoscatur. Hulusmodi ai 
tus non liberi eliain sine canali aliis modis produci possuiit, id quod observaro llcc 
ululis aiquo in funilis, quibus corpus ilidem in data iinea inovcri cogituv. Pendulia e 
nil Hugknius docuit, cffici potest, ut corpus iu quacunquo curva praoscripta moveri cogi 
iiundmodum iu pendulis turn ainipliciter suspensis, quibus corpus in linca circulari mr 
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PRAEFATIO 

tieeirauiu pro datie poteutiis snllicitantibus iu cxirvas inquire, super quihvis luotuR da 
beat proprictatem. Hue scilicet pertinent problemata do inveniendis emvis aefjiml 
>census vcl rccessus a dato jjuncto el liuiusniodi plum, qune vcl ab aliis iain sunt 
,ta, vol ad quae ipsuin institutum perdiixit. Inter haec pmc ceteris eminent probleii 
linois bracdiysiocliroiiiK et tautoehronis, quorum utiuniqiic ad iilleiiortMii, (jumii adin 
:)qniun (tst fac.tnm, perfectionis graduiu evexi. Circa curvas cniiri Ijiacliystocliromis onot 
[ a nonniillis tain in vacuo quam niedio resistentc ernt eomniissus, conoxi el. loco p 
ii IIUGKNlANi ill sc quidom veri, sod insufficicnlis, alhul latissime patens pub.slitiii, 
noiistravi in quociuiqnc medio ot poteiitianini sollicitimtium hypotliesi (|uaciiti([ue ' 
■potuo e.urvam cssc brncbysloelnonam, super qua corpus ila moveatur, ut lota pro 
plo sit maior qimm vis cciitiifuga. Simili modo novum ahiue genuiiiam curvas la' 
•onas inveniendi metbodnm trade (quae euim ante sunt iuventiic tautoebvouao, nulla 
10 metliodo, sed }iotiu 8 divinatione sunt criitac), cuius ope non solum eyeloidom 
dum sub tautoclironac iiomino celebrem inveni, sed practer earn iniiumeralnles alias cm 
aesito sati-sfaeientes elicui, inter quns adeo curvain algebmicnm observavi; pnietorea 
aliifi agiiatis quaestionibus in vacuo qnaru cx inicgrn buins negotii triictatiune pro m* 
iRtento pracstantiam et uUlitatem huius melliodi ulmndn intolligerc lieebit. Ceteruni 
ct! moiliodus instar spcciminis tain Aiialyseos quam Metdinnicac proiiiolao c.rI. ('.unse: 

quoquQ passim in (lifiiciliurum qnornndaiii prolilenmlum snlutionilms non contemnr 
lalysans subsidia appareliunt, quUms eliam Imcc scienUa non parum pvomota esse videii 

In quarto doniquo Capitc iiiotum super data superficio persequor, quae (loetriim, u 
mine adliiic cat tactu, ita quoipic tractntn cst diriicilliina propter natuvinn et prnprlot 
idovum uondum satis perspectaR ucque ml caUtulum rovocidas. Antc-quani igiluv <lc h' 
)di moiu quie.quain statui potuorat, motlioduin exponcro nccesse erai, qua proprict 
perlieiennn et lincarum iu lis dnetarnin crui atqiio cnlculo subiici possent. Hoc itr 
rostiti ope aeqiuitionum tres quautitales variabiles conlinontium, qnibus iam ante tun 
nnmciit. Tomo HI ad linoam brovissiinam super quavis .superlieic dctonnimitubim, 
Imius Tractatus Tomo praccedente ad inotus liiieros non in eodein jilnno facLos invi 
ndos sum usus. His denique praeparatis progredi Ucnit ad clfectus potentiaruni in coi] 
per supcrlicicbus inota dofinicndos, ox qiiibus iiiodum elicui tain viam a corpore dcscrip 
am rcliqiia inotus symtomala invimicndi. Quum vero calcidus, quamdin iu general 
1‘samur, nimis fiat prolixus et iractalu difficilis, omissa resistentia omuia ad vacuuii 
ivilateiu ordinaiiam icduxi atquo praccipuo iiiotum peiulnlonim oblique oscillantium 
rscrutatus, cuius motuR auomalias ct absidum progrcssioncB diligenter determiuavi. 

Haec igitur sunt, quae in isto 'romo sccundo sum complexus, quibus expeditis opc 
bo, ut, quam iirimiim licucrit, motus coi'porum finilonim et primo quidem rigidoruii 
dinoin rcducain atquo pari metliodo expoiiain. 


INDEX CAPITUM’) 

TOM I SECUNDl 

Caput pvimum. De motu non libevo m gonore 

Caput socuiuhmo. Do inotu puncD super data linea in vacuo . 
Caput terbium. Do motu pxincti super data linoa in inodio ros 
Caput quartuni. Do motu puncti supeu* data suporficic 

1) Index at oditoro additus «st. 


V. St. 



CAPUT PHIMUiM 


DE MOTU NON IJBERO IN GENERli 

DEFINITIO 1 

(.hrjnts mn libcre moveri dkUnr, quando externa ohstacula mpedinnl, quo 
iiixta (.-am dirccfioncm proqrediahir y iuxta quam cum rationc 7notus insid 
tionc pofenfiarum soUicituntium moveri dcheret. 

SCHOLION I 

In inotii puncti lihero, quom parto prima exposniinns, Hpatinin, in 
>rpiis niovobatiir, ab omnibus obstaculis vacuum assumsimns; nunc vero 
ti itii coinpjuuUnn poiicnuus, ut. corpori non liccat in quacpic directioue 
cli propiior fivinos [)ariot(5s transituni non poniiittentos. 

COllOLUARIUM 1 

Quanclo itaque corpus in inotu suo obstaculuni invonit ideoqiio earn 
onom, S(.*cuncUun quam tendit, consorvavc !ion potest, turn vel quicscere 
ali[i directiono motum continuare debobit 

COROLTAEIUM 2 

, ]n quanain aiitoin directiono corpus progrediatur post occursum ob- 
, ex circunistantiis turn motus turn positionis obstaculi iudicari debet. 

SCHOLION 2 

, Vidol-ur liacc doctrina ad motum corporuni ex percussioue pertinere, 
Q re tamon hoc libro non agetur. Hoc vero libro alius generis obsta- 


-f)] DE MOTU NON UHEliO IN GENEHE 

SCHOLION 5 

10. In liis autoin inotibus tain super liucis quain aiiperficicbus di 
linniin nb onmi fricl.ione abstvabinuis nejpie nlhin inotiis rotavdatiofi 
lueiuus. (^uainobrem Unoao ei superficies, super quihiis piiucla u\o\ 
)mintnr, Icvis.siinao concipi dobont et oinrii asperitate dcstitutau. no nio 
turdationi propter earn sifc obnoxiiis. Motiun rotatorium quoqiio onin 
: aninio pvofligari opori.ot, cum ox eo mutationos In niotu oriantur, q 
aimni ill seqiiontibus explicari possnnt. llanc ob roni punctuni ipiasi 
nido inovori concipiendinn ost, ut eina pars qiuieqne, si inodo in pun 
Li’tes coucipi possuui, euudem habcat nioUim. 

SCTIOLTON G 

11. Quae igitur in }n'uccodenlo Ubvo tvaditac sunt ct in hoc cle ni 
nictoi'iiin tradontiir, ad corpora linitao magnitudinis <[U(xpic accomuiO( 
)Sfliint, si niodo eornni inntus sibi sit- jiorpoino ))anillclus et omnos pai 
irpovis aoqiuili inotu slnt prneditac. Hoc vevo ex sci'jnentibiis libria clai 
ipiirebit, quibus cusibus Hnitonini corporuin inotiis a motii pnnetornm • 
scro])eb. Quocirca In ins libria idoo iiuncbi tantum considoniimiR, quia, 
u’tibus dcstitunntur, itu ctiaui iu pavtibus divorsi inotus inessc noqueuni 


PROPOSITfO 1 

TllHOREMA- 

12. sen punchun, qvod fuqytr Imea daia movcim' d ii ntdlis 

o(lu'i(utnr, iH-rpduo caudem cekniafcin comervedni , si mado illius lineue duo q 
HC clmenla cautigiiu unsquam fiuifae magnifmlinis anyulum vonstitnant. 

DEMONS'J'RA.TIO 

Quia corpus, duni in liuca AM (Pig. 1, p. 10) movcLiir, a nulla poto 
ollicitatur iKHpio frictioui iillns coiicedibnv locus, inotus corpori.s aliter vai 
equit, nisi quaiciuis linen, .-(d/ impeilit, quo minus corpus liboro inovori po: 
X quo, (|uac coleritatis iinmutatio oriri deboat, invustigaudiim cst. Sit celei' 
uani corpus in M bnbet, = c; hac igitur celoritnto corpus, si libore movovc 
a tangcutc Mv iivogredevetur; quod vero, quia corpus curvam AM dose 

[/i:()>'ii,\iti)t Jliii.Kiii Opera omnia Wa Mocliuniea 2 


lion potosb, fieri iierjuit, seel corpuB cogitur per Min prog 
coucipiaUir niotus corporis sccundinu ]\[v rosolntiis ir 

inotinn ))cr Mn, oxistci 
0 griimnio roctaiigulo. Pera 
l)ui’ Un, cuius directio o 
oloineiitnm Mm, ponitus 
eftbctiini in coloritato inn 
Corpus igitur allcro inoU 
celoritato, qiiao ('st ad pri 
ad Mv\ (piaro cel(!i 
inentum Mm doscribib, (! 
vero Mvm est Iriangulu 
icleoqnc Mm<Mv, cole 
quiun prior c atquo m) 
ent = ,, . Ad li 

duni sit MO, radius oscuH curvae in M, =r ot oloiuonti 
ob aug. 0 ^ ang. mjl/r, MO : Mm ^ ox quo i 

My = y (rfs* -1- = y ■/(»■* + (?s“) - (/S ■ 

Ex lioc iani obtincbiluv doevomentum celeritatis, duin c 
turn Us peronrrib, 

c(Zs® 

cuius intcgvaie dabit decreiucutnm ccloritatis, dinn covp 
portioneni porcurrif-. At exprossio aeqiiivalot difTcrt 
oiiis ergo integrale orit diflerontiale priini gradus. Qua; 
celovitatisj post<jnain corpus quantumvis arcinn curvao 
infinite parrum ulque corpus motn unifornii forctur pei 
si inodo radius osculi r misquam Fuorit infinite parvu-s. 

COKOLLAHIUM 1 

13. In Omni igitur curva, in qua radius osculi nusqu 
corpus movobitur miiformiteiq siqnidem a nuliis poten 
frictionoin patitur. 



OOROJiTARlUM 2 


14. Si laiUiia oaculi csl. infinilo imrvus, hum vol ost (luantitiis fi? 
1 differouiuilo pritni gradus. lllo ousu t’orj^us finituin coloiitatis grad 
littot, hoc voro tani.iua inlmil.c parvnni. 


COilOLIiA.UIUM 3 

15. Cum aiitcni istius modi punclji in omnibna ciirvi.^; Hint, rara ol, a 
/icom dissita., corpiia l.amon amini iiitor {Ino ialia puncta iiitorcopl 
jtu imiformi povcurrot. 


SCllOTdON 1 

IG. Casus, quibus corpus colorif-iiUs linituin docrcmouLum subito palii 
i noil o.sso posHuiiL, nisi ubi ciirva. liabol; c.uspiduH. JUs oiiim in h 
rpus dirncio rcvoii.i cogitur oi iiorinulil-or in punciaiiii ciispidis imjiin 
me igitur corpus non solum (Iniiuni colorilalis gnulinn ainiUol, .sod oniii 
inoin inoluni {imittoro debobit; nisi forUi corpus ])onaLiii’ olasUcuin, ( 
3U oadcni colorilalo, (pia incurril, roncctoi.ur atquo ila mnlum uniform 
nsoi'vabii.. Jn cuspido oiiiiu duo oloinonia angulum inlinito ucuiiun c 
Luunl. 


SCJIOLION 2 

17. Priicl.or cuspidcs voro alia, dari possunt in curvis punci.a, in qui 
liiis ciirvodinis osl. inliuilo parvus; quia voro duo (pmoquo oloincnLsi c 
pui loro ill (liroctiim sunf iiosita ct anguliis doinceps positus o.sl, infii 
rvus, fieri non potest, ul ox domonstrationo apparel, lit corpus finil 
iorila,tis dcci'oinontiiin patiatur. Quainobroni, cum istiusmodi puncta f 
ni, corpus niliiloininus niotu aoquabili inovobilur. 

COROLLAIUUil 4 

18. Si Igitur corpus inotum fuerit olaaUcum, in quacauquo cuvva aem 
)tu aoquabili feretur; at si non sit olasfcicum, ciispidos tanium motnni iau 
lit, dum cum prorsus tolluut. 


SCHOLION 3 


19. L't. haec rlarias percipiaiitui’, sint, flno cnrvao (iloniciii. 

et aiiguli ABC, ([iiem constitimnb, iloinccps poHibus (JJil 

cuius sinus sit dz posito sinu tok 

pus, post.qiiam elcmentiiin AB di' 

in fil) prngi'odi conatur ccloritaio 

^ eius motus duplex coucipiutur, n 

BC. alter in directiono ad BC no 
2 . ’ . . 

turn duci non potest. Doinisso ig 
pei’pendieiilo 7JC corpus altero iiiotn per BC niovebitur ei 
ad priorcin ut liC ad /if), i. e. ut /[I — dz') ad I. Per I 
cclevitatciii == cl^ft — ' sen c — ^ ; quaro colerilatis 
> quod aoquivalet diirorentiaii seciindi gradiis. Kx quo 
cViu in quaque ciu'va angulns CBB fuGvit infinite parvus, e 
bili esso progressuvnni. At in omni curva angnUis \CBI 
parvus vcl aiigulus ABC ipso, quod in ciispidibus iicci( 
cuspides tantnm motus uniformitatenr pciiurbant, nisi corp 
quo casu niliilominus motus nniforinitas coiisorvatur. 


PROPOSITIO 2 

THEORRMA 

20. Bum cor2)us motn unifornn hi curva /til/ (l^'ig. 1, 
shujulis pmc(h M immet curvam normaliter vi, quad vsl ad 
iatis ut aliitudo eius ederifaii dchita ad dimidium radium osc 

DEMOKSTRATIO 

Si corpus in curva AM liboi’o inoveri deboi’ct inotu ao 
vim adesso opovterct uormalein corpus secundum DfO train 
so baberet ad corporis gravitatein ut altitude celeidtati coi 
niidiuin radium osciili MO, ut ex donionstratis libvi praoced 
appavet. >Iisi euini tails vis adossefc, corpus in linca recta 
autein casu cannlis AM, in quo corpus inclusum concipitur, 
corpus in recta progrediatur. Quaniobrcm corpus tanta vi 


foniut scciiiKlimi dircclionoin .!/«. Si onim tulis vis normalitt adoasot, coq 
i caiiali AM libcre niovorofcur ncf(iie ilium juvnH'vot; hac v(5i'0 vi abscii 
t hie poniniiis, neccsrfc ost-, ut corpus ipsum canalom tanta vi preinat. Q. IC. 

COllOLLAElUM 1 

2t. Si igitur alt.it.udo eelorltati corporis dobiia ponatur v ot rad 
BCiili il/0 = r aiqiio gravitas corporis =1, qiiain scilicci, lial)erct, si 
iporlicin terrao cssot positiim, crit vis, qua corpus cana.lom in M sccnndi 
In premofc, «-• ^ • 

COEOLLAU-lliJI 2 

22. Si corpus maioro vol minorc ccleritato movoroinr in enrva yfdf, t 
resflio in j\f inaior vol minor osset in duplieala coloritafcis rationo, q 
Itiliido V quadrato colerit.atis est proportionalis. 

GOROIJARIOM n 

23. Dii'octio huius prossionis ost norinalis in cnrvam ob diroebo conbrii 
?b posibioni radii osculi Jl/O. Quaro radius osculi in alborain ciirvan part 
roducbiis dahib direcUonein huius prossionis. 

COUOLLAUIUM 4 

24. Si corpu.s in linofi recta movotur, haoc prcBsio orit nulla ob radi 
aculi lidiiiibiini. Hoc (juoquo ox ipsa uiotus natura pcrspicuum osb. Cor 
niin iiiotinn in recta uniformiter .spouto progroditur ot Imnc ob rein ciiual 
ecbinu non premifc. 

COttOLLARIUM o 

25. Si eurva AM fncrit circulus, pro.ssio iibiquo erit oadom. Eo v 
laior crib, quo iiiiuor est radius circuli. Existente onim cclorilaio cad' 
ressio crit reciproce uL radius circuli. 

SCIIOLION 1 

2G. Quo corpus in curva AM liberc niovori possit uniformiter, nGC( 
st, lit secundum normalom MO fcralinUir vi Ex quo inielligi 1 


corpus triuta vi in plagam oppositam niti; alioquin ouim ilia 
oiiiis ad corpus in cnrva consorvanthim. Diiin igitur corpus : 
inoveri cogilnr nequo olus niswa a vi uovmaU lolUUir, Imiu- i 
iu eaualein exerccbit. Qiiamobrein tails canalis taiiiain fitiii 
debebit, nt banc pressionem snsfciuore queat. 

COROLLMIIUM 6 

27. Apparot igifcur corpus motuni siiio iiUo coloritatis disp 
edero ]iosso, qui scilicet cousisfcit in pressioiio dofiuita. 

COROLLA.HIUM 7 

28. Kx motu ergo solo pressio oriri potest. Quamobrcin, 
sione seu a poteutiis motus generatnr, ita quoquo ox molii 
potest. 

SCIIOIAON ‘2 

29. Intolligitnr hinc, quod ium supra innuimuH libro pi'iii 
certum esse, utnim motus potcntiis ilebeatuv an voro pol^outiau in 
enim iu inuudo utvuuiquo, potontiaa ueiupo ct inotiniij exist, oi'o 
altorius sit causa, qnaestio csb turn ex rationo tiiin cx obsei 
cidciida. Rationi quidem niininic cousontaiieum vidotur corpi 
insitos tribucro, luulto minus potentias per se oxistonles statiK 
vero is phaonomonorum causas gonniaas dedisso consondns ost 
motu orta domonstvaverit. Motum cnliu soiuel exislouUnu \\v 
vari debero dare ostendiimis supra f§ GB]; hie voro, qiioinadnic 
potciitiae oriautur, cxposiumus. Quomadiuodum voro poliuitiiio 
existero vel conservari queant, concipi non potest. Quuinobrci 
omnes potentias, quae iu mundo coiisplcinntuv, a motu jirovoni 
genti scrutatori iucuuibit iuvestigaro, ox quoiuim quormuquo c 
quaelibet potentia in luundo obsorvata ortum suum liabeat. 

SCHOLION 3 

30. Cum difficile intollectu sit, quomodo tabs elfectus, 
contimia, a corpore moto sine ullo coloritatis dispeudio oriatiir, 
orit in huius tei causaiu inquirere. Vidimus in pracccdont 


Mm covporiH in cuiva linen, non absoluie nequnbilom esse, sed colcrit; 
[Wii (U'C.roincTit.nm pati, duni corpus por singula eloineiiUi envvae inov 
ic vero (h'croniGiita diffornnlialibus sccmuli gvadus aocjuivalcni, iit c 
[lilies ropolii.a celoritaloni corporis infinite punini tanliim minnoro qu 
c Igiiur inliniic parvo celcvitalis clccrciueutn pressiouem advscribi d( 
ico; in hacqne senionUa eo inagis confinnor, qnod, quo mains sit 
iritatis clecrcniontiiinj oo maior qiioquo cxi.stat prussio. Cum prussi 


SH 


Viv 


liii.cquo vi toluni olemontum Mm, dimi porciirrilu]', ])rGnia.lur, ]i 


LiH ])ressiouis cllbctum in jifm^ds (?xpoucrc per 


‘ivds 


Supni 


roincntnm ctdoritalis, (him corpus elemonlmn Mm percurrit, invci 
(§ 1^)- Quod aiitcni ibi erat c, in'o nobis ost Vv, ergo cum 

cih^ 


I C 


evil 


dv 
'J l/ii 


if.S* ]/}.' 


•> 


sen 


7 ril.<- 

dv=^ - 


)obitur ergo — Audv 
itinn 


ir’rfs* 


fpiadrato pressioni s , qu am sustinet 


COROLI.AEIUM 8 


31. Qiu'idratuin prossiouis ergo in il//» exorcituo act|uivcalct. (locrO]i: 
us Atqno si hoc docronientum :iO(|milo fnonfc ipsi turn pr 
ualis esl vl gnivitatis, ox quo coinparatio havum pressiouum cognosc 


COUOLLAiilUM 9 

3‘2. Tlis orgo concosais istud infinities infinifo pfi.rvuni coloritntis d 
itum sufficit. ad pvossioncm finitaiw produccndani. Qv\an\diu eiiim i] 
Iccronicntimi liomogonoinn ost ipsi jn’cssio osb finiba; sin voro ic 
ncntuin iiifinitios mains oxistoret quum pressio quoquo foreb 

) inagna. 


DICFINITIO 2 

33. Vressio hacc, quam corpus in tinea curva motum excrcet in hanc Ih 
\tur vis ccntrifmja, co, quod cius direelio a centra circuli osculatoris 0 U 

COROLhAEIUM 1 

34. Vis centvifuga ergo est ad vim gravilatis ut altitudo cclcritati 
i ad (iiuudiiini radium osculi. 


TOMUS ALTER _CAP^T I § 35-42 
COROLLAEIUM 2 

35. Qimndo ergo corpus in linea ciirva moveri cogitu 
ccutrifuga preniit, etiamsi a nulla potentia sollicitotur. 


SCHOLION 

30. Quaudo vero coi-piis a potentiis quoque solUcitati 
in caualem ab his poteiitlis orietnr tunique caiialis diiplici 
pai'tiin nenipo a potcntiis, partini a vi contrifuga. Nunc ig. 
ill corpus non libere motum valeant, invosLigandiim out. 


PEOPOSITIO 3 

TIIEOREMA 

37. .S'i corjms, quod in mnali (Fig. 3) movehir, 
potenfki MN, ciiins dtrcclio nomalis est in cin-vam AM, cde. 
neqiie mhweiiir, sed tola poteniia in pwnendo canali consiune 


DEMOESTRATIO 

Ex priore libro (§ lG4j manifosbum est potentiaui, cuiu 
tionem motus sit normaiis, coleritateui ncquo augcro noq 



quam hoconini ibi do mot 
stratum, hie tamen eo 
habet, cum potentia nor 
in cousequeutia nequo in 
In motu liboi’O vero poU 
tionem corporis irainut 
hoc loco hubore non poi 
apprimetur corpus ad 
quenter tauta vi caiiale: 
tione iijV. Q. E. D. 


GOROLLARIUM 1 

38. Dircctio igitiir tails vis normaiis vel incidit in dii 
fiigae vel oi directe est contraria. Illo casu auget vii 
casu minuit. 


COROLLARIUM 2 


H9. Quia divoctio vis contnfngao in convoxa.ni curvao parLoin in 
cffectns augobit.ur, si noviuivlis vis divoctio in oaudein jilngjim iui 
i normalis via in concaviun partoni divigiliu’, iiiimicLuv onbctins. 

COItOLTiAlUUM n 

40. Si vis nonnaVis fuerit == zV ct vis coiibriluga ut auto = , 

lU' curva vol vi 4- A, si hao vivos luovint couspivantos, vol vi - 
lorint contrariae. 

COROLLA lUUM 4 

41. Si vis nornnilis fiiorib aecjualis ot coiitvai’ia vi contfifiigao, ( 
am pvessionoin siistinobit, sou corpus ox ou ogvccli non confibitnr. 

) casn oandoin curviim corpus libero doscriborot; id qnod porapi( 
pio ost ox vi nonriali, quao Uim ost bar; onini oHIcitiir, iit c( 
iiibilitor in quacutiquo ourva liboro nioveiitur. 

PHOPOSJTIO 4 

TllISOUKMA 

42. Si corjm, quad in canali AAf (Fig. S, p. 16) viovetur, in M soUici/c 
>}lia, cuius dircciio sU secundum langantem jl/ huins eU'ectns in hue con 
elcrifaiem corporis vcl aiigcat vet diminval codm moth quo in nwtu liho 

DKMONSTRATIO 

Quia huius potentiao directio osfc ipsa canalis fcangons MT, cc 
itum liiiius potontiao impodiro non potest; neqiio oUam in canalom 
nitia ullum effoclaun oxercero potoriL Quaniobroin iingobit luioc pot 
diminuot coloritatom corporis, proiit oius cliruebio dircctioni corpori 
ipiraiis vol contraria fiiorit, pror.sii» ac si corpus liboro inovorobur. i 
ba altitiidino celeritati in M dobita =='y, olomonto Mm^ds ( 
’ = T, orib dv = Tds iicceloranto potontia 7*; at rotardanto oa 
==~-Tds. Q. K D. 

KONiiAKDf EuLKid Opera omnia JIs Meohauica 
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TOMUS ALTER CAPUT I § <J3— i8 


OOROLIAiaUM t 

‘l,T III inotii corponiin igiUir super lincis datis vis iioi 
tiiiiluin gononit in eas, vis laiigcntialis vero coleritaiem tan 

COllOLLAIUDM 2 

Rl. (Jum vis resistentim* eirecLiiiii vis buigentialis roti 
eixlcnii (UU){|iin iruxlo in inotuiu eurporum super datis li 
libenun. Mi igitin* praeter vim i.5ingeiitialoni accolorantein 
stentiiL Ji, jirodiljit ox ainbabua coniunciiin dv = Tch — .lid\ 


FROrOSITIO 5 

PHOBLRMA. 

'15. iS'i curpuH mf-xtcr I'mca Mu yiTIf (Fig. 4) moveaiiir h 
reHiiitcHic v.l hmipi'-r solUcifclur a poloiilia absoluta, cnim direct 
mUturo. v.ljv.ctim tarn potcultav, uhHoiiiUw (inam rcsisicntiac nc 
f/imm curm sifslimU. 

SOLTJTIO 

Sit iiltitudo coloritaU in M Oolnta vis rosistontiiu 

Hohitii ouin.s <lii*coUo sit taJis, ut suinto olomo; 

potpcndiculuin mn ox m in MV do 
J/u = e/r/ = V(d s® — d a;®). Uosol vatu v 
dims Hocniidmn j\rN novmalein in 
(ungeuloiii tndiontos; orit ob triaiignl 
similia vis norinalls MN sou VT = 
tijilis coloritatom augons. 

(t H 

rosistoutiue coloritn.tom minuit, ai; 
tiinUun ab oxcossu — ll\ hauc c 

I’ig. A. dv ==■ Vdy — Jlds. 

Noi-inalifl vis vero ol/lcit, ut ctirva in M tantundoin pr 
directionoiu jUjV lul convoxum cnrviio partoin sitam. Qiiarc 
aiuUmi ptagam urgoat, qutui ost = "j” clesignanto 
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DP) MOTU NON LIBEUO IN GENElil) 


M, erit vis totalis, qua, cuvva in M sccuudiun MN preraitur, 

Pdx I 2 « 

ds ^ r 

ulo turn motus corporis super curva tuin curvao prossio iu singulis pun 
notoscit. Q. Fj. I. 


COttOLLAlUUM 1 

46. Ex liis fluabus fonunlis igitur accolorationoni ot. prcssionoin expriin 
)us oinnia doduci possunt, qiiao ad motum super linois dalis portinont. 

SCHOLION 1 

47. Hie qnidoni unicaiu j>oto,ntiani aijsolutain posuimus; niliilomi 
luon satis ox oo iiitolligitur, qiiomodo plnrium potontiaruin offoctns sit 
nninandus. Scilicet (juenmdmoduin in motu liboro fociuius, ita ctiain 
igulao })otoutiao in biniis, novmaloin nompo ot iangoutialoni, sunt re 
tidao, ox qnibus colligondis una vis normalis unaquo iangontialis oril 
arum onbetus por proi)oaitioucs 3 ot 4 doterniinari potorunt. 

SCHOUON 2 

4fi. ITnctoinis igitur fundamenta oxposniTiins, ox quibiis in soquonti 
otum corpovum super linois datis detorminaro licobit. Antequani aid 
o motu super suporficiehus datis similia pidncipia tradamus, oxpodit, 
-ucis ostendamus, quo modo inotua super linea data in elTcctuin dec 
iHsit. Xamquo opo canalis, in quo corpus coutincatur, tabs motus min 
oduci poterit ])roptor frictionein aliiupio obstacula, qiuio tolli iioutiqi 
fssunt. Connnodissimo autom huiusmodi motus non liberi ofneiuntur p 
ilorum opo, uti iiriinum a Hugknio factum cst‘); quamobrom banc ponch 
m ad in.stitutum nostrum accomniodationom sequenbi propositiouo 
icabimus. 

1) CfiR. Huv'Oi;.v.s, Jlorolofi'nim oscillatoriiim she dc 7Uohi pcmhilonim ad horo}r>//ia a;, 
mouslratloncs ycomdrkac., Paris 1673; Opera yflWa, Vol. I, Liig<1\ini Batavonitn 1724, p. 89 

P. St. 


20 


TOMUS ALTER CAPUT I § 10-5(1 

PEOPOSITJO 6 

PltOIiLI'lMA 

49. Opc. pvndidl cfficerc, ui corpus in data linen moveatnr. 


coxs'i’iiucrrjo 

Sit JJifJi (Fig. F)) cnrvn propo.sita, 
niovoi-i <lol30;it; liuius ciirvao constri 
A(W laininaqiio Kocinulum oius flj 
vot.ur ot Hi’mol.ur. Turn filuin huic 
cumdiicahuv, (luod alU'i-o t.unnino ad 
arnxiiiii, altoro voro lerniino in 
haboal. corpus movondinn. Qiiando 
jijovori incipit, porspicmun osl; id in 
jiiovovi debovc, (piin. filiun, dum a 
vaLur, hanc curvaiu ovolnUono doscribit. li). Fac. 

COROU.ARlUil 1 

TiO. JIac igitur rabiono corpus in data curva progroditnr 
nibiiH noil f'si obno.Kimii. Quaro tali motu connuodisaimo pen 
eflici potoi'imt., quae in Uiooria invoniimtiir. 

COROIiliARIUM 2 

51. Ex docirina do ovulubionibus infcelligitur fili parloin ; 
separatam in curvani AMB csso normalem ipsumquo oius radi 

COROLLAllUJ 

B 52. Quo corpus in ] 

culi AMB (Fig. (i) mo\ 
incurvata nou osfc 0 ])u 
altero termiuo 0 tai 
centre C periphoriao es 




.V 


Pig. 6. 


! 0 - ‘21 ] 


DE MOTU NON IJliBIlO IN OENEHE 


COROLT.ARIUM 4 

5H. Quia filiim MO fFig. n, p. 20) ost radius osciili, vis contriliiga tot 
-eiidoiidum hoc niuin iinpendotnr. Qiiaro hoc tiliun t.uni sitl.is r()l)ons ha 
iiini oxtensioni obnoxiuin non cssc clobot. Nisi cniin oandcni pcrp 
ongitudiiiom consorvet, cnrvam dosidoratani non dcscriboi. 

COROIdiAUlUM 5 

5'1. Acccdonto potontia alisolula liahobitAir [ii’actor vim conlrifi 
,’is iiormalis, quao filnin ([uoquc t.cndct, si vi ccnivirngac riKU'ii, cons])! 
\.t- vSi conlrai’ia (imrit, mimmti tonsionoin liti, inio othim, si maior li 
:oinprim{'.l,, quo casu ('vohiiio niilliMS ('rifc usus. Nam cum liliim fhdjcal. 
Icxilo, comprcssioni rosistcrn mm potorit nc<jiio idno impodirc, (pio n 
:orpns a curva AMB voisus ovoliitain vecodat. 

SCMOJilON I 

hf). Praoi.or hnnc dinicultatoin isba cuvvnrnm per ovolutioncs gono 
hoc (iuo(|uo Inborat. doiuci.u, quod linoa recta ))roduci ncipunil; ad earn 
gnncvaiidam Mluni rcquircrotur inHnil.o longiim. Simili modo liacc ovo 
ml ciirvas accommodnri non potest, quae aliciibi nuUmn oscnli Imbont, in 
magnum. Diiinde otinm nrque cuspidi^ uoqno llcxn contrtn-io priieditao ci 
hoc modo describi possnnt. Quainobrom ita praxis locum tauium hab* 
curvis ubitiuc finitiini curvatnrnm habontibns, ad quod addi debut, ub pi 
c.nrvao totalis nusquam in curvao concavani ])artom dirigatur. 

SCITOIdON 2 

.b6. IIiroENius, qui primus evotutionis doctrinain excolnit, statiin oa 
hunc ipsnm usum adliibuit, uti ox oius egrogio oporo do horologio os 
torio apparct. Cum cnim invouissot oscillationes super cycloido oiniics 
isoclironas, motum super cycloido in liorologia inforro volcbat, quod 
pendulum intra cycloidos oscillans etfocit. Cum oiiim cycloidis 
sit cyclois, liac ratione obtinuifc, ut corpus lUo annoxum in 
movoretur. 


TOMUS AhrVAl CAPUT I § 57-62 (21 


SCHOLION 3 

f)?. Ju }ioc autom pendulorum motu niaxiiiie notavi coiivonit prr 
ipuB niotnm filuni qiioquG moveri dohere, id cjuod ad iiisf-ituUnn h 
I’i, in quo cle motu puucti tantum agetur, inimnio porbinot. Praet 
3tn9 corporis peiidulo anuoxi non cat sil)i pavallohis, scd circularis, ( 
atriini scilicet circuli curvaiii oaculantis, qui inotiis paritor hoc loco 
:ingitiir. Hoc igitur libro motum pnncti diintaxat super linea vol si 
ie data oxaniini subiiciemus mentomqiio tain a motu Hli quani ii ii 
■cnlavi abstrahomiis. In sequeiitibiis iiutoin motum pendulorum, ub 
:)t\is fili et niotus circularis in computuin ducctiiv, ad motum piinoti tan 
;Uicenuis, ita iit baec, qiiao hoc libro tractabimtur, nihilominus in \ 
nm sint habiturn. Quamobrom, iit iam momiinuis, iiiinctiim motu 
npor parallolo super curva, sen superficio sine ulla frictiouo Terri 
ncipieiuUim. 


PliOPOSITIO 7 

'i’JIEOJUaiA 

58. SI corpus a nulHs poteniUs sdUcifalum moveatur in vacuo sen n 
n resistenie super superficie qmeunque ABC 7), motu, fcrclur tmifi 
imum ah omni frktione ahstrahendo. 


DliJMONS'rKATIO 


Cum corpus siqier linea data motum iin])rcssum cnntimiarc quaat, ir 
igis super supcidicio data movori potorit, oo, quod oius libortas mimu 

rcstricta. Sit igitur DMm linen, in qua co 
progreditur; baec orit vel recta vel curva. 
ista linea fuorit recta, clnblum non ost, 
corpus motu aeqnabili sit progressurnm. 
antom riiorifc curva, quae aoquatioiiG oxp 
potest, duo quaoquo eius elemonta contiguf 
proxime in directum erunt sita vel angi 
infinite acutum constituent, quod in cuspic 
aecidit. Illo casu supra clemonstratum est co 
•ementum pati (| 12), In cuspidibus vero corpus qui 



}~21J Dii MUTU WON JilBEKU IIS CiENJSKl!; 


nneni raot-iiin nniittot, nisi fuorit olasticiim. Quaniobrem, si iiiotiis tfint 
it in curva vol parte curvao cuspidibus carciito, motus corporis i 
jquabilis. Q. K. D. 


COROLLA.HIUM 1 

50. Patiotur quidem corpus celoritatia docriniunituin, quoties diroctior 
lutiire cogitur, hoc vero diflerentiali secumli gradiis aoquivalct ideoc 
-iaiusi iutegretiir, (loci'cinentuiii laiiien infinite parviim piodiicit. 

C01U)L1,A1UUM 2 

60. Si scilicet, corporis coleritas fiierit. c cfc radius osciili ( 

jcronientuiu ccleritatis, diini corpus elomontiiin ds percurrit, (§ 1! 

SOnOLTON 

61. Demonstnitio liuius propositionis proraus congruit cum danionsi 
one priimio propositioius ncqnc aliud est discriinen, nisi (piod corpus 
isu in data linoa inovcri cogatur, hoc. vovo cu.su super aiq^erficie diiia \ 
niorcnclae liaboal libortatoin. Quamobrcin oinnes unnoiationes, (puio ci 
riinam proposilioiiom sunt faclao, itic (pioquo valent. Vidobiinus oi 
inuumtin viani corpus in supovtlcic quucuuque inotum percuiToro doboat. 


PROPOSITIO B 

THKOilKMA 

02. Via DMin (li’ig. 7, p. 22), qnam corpus sapcr supcrfkk (jmcunque A. 
ohm describii, esl linea brevissima, quae inler lerinbios D et AA duel potest 
ilkct corpus in vacuo moveatur el « nullis potentiis sollkUctur, 

DEMONSTRATIO 

Doscripscrit corpus lain curvam DM; manifostiun osfc corpus ox 
ingonto Mv ease progrossunun, nisi in superficie po-ftnuomro 
uia igitur motus pov Mn (lori non potost, resolvatur \\ 
iioniin alter in ipsa suporlicio .sit dispositus, alterius vor 


T0MU3 ALTER CAl'UT I § G2-G8 


ficiorn sit perpomliciiJai'is .ittjiie ideo penitiis non in tsffocbun 
Uaiic ob rein ox n in siiperKeioni (.Icinittatur perpoiHliouUmi 
elemenUun, in quo corpus ex M pi’ogredietnr. Planum 
quo posita sunt/ et elenientnin wjV et id, quod a corporo i 
ost (Icscriptiim, orit normiile in supordciein. At liuoa brtivif 
siiperficio dneta liaiic habct luxiprietatein, ut planum, in quo j 
(piaoqno elenienta contigiin, sit in suporHciein normalc. Qii 
(plan a corporo dcscribitur, cat linoa in-evissimu, in s 

il ]<;. D. 


COEOLLARIUM 1 


G3. Si ergo ox puncto A, in quo motus iiicipit, linoa 
snperlicio ABC secnndnin directioneni inotiis ducatin', babe 
corpus niotu unilbrini movobitiir. 


COKOI.LAKIUM 2 


G‘l. Quia fiUim tensuin in su(KU*ficic liiuiain bi’OviHsiinani do 
filniii tonsuin siimd viain, in (jua corpus super ea sujtorlicie i 


(mOLLARiUM 3 

Go. Si igitur superficies proposita I'uoiit plana, corpus 
doscribot, quia huoc in piano ost linen brovissima. Alqii 
sphiierica corpus iu circulo luaxhno inovobitur. 


COUOIJAIUUM 4 

GG. Quia planum, iu quo posita Kimt duo r.uvvao OMm 
tiguji, nonrialo est in .suporflciom, radius osculi cnrwio voro i 
sib posilus ct iu curvaiu nornndia, orit radius oscuU curvao 
nonnalis in superficieui. 

SCIIOLION 

07, Qncmadmodinn in qmivia suporfioio liuea brevissinia 
a mo priinuin ostonsinn esfc in Tomo III Cuinmout. Acad. J 

1) L. Er'f.j:?n Oonmiontutio 9 (iiidicis MNtWKOioMfANi): Ve linca brevU 
(ivucnuquQ duo quadibcl puncla hiuyenlr, Oouununi. iniivcl. sc. Potrop. ‘I (17 
Lkonhaud! Bvj.hh! Opera vnimt^ seiies I, vol. 26. P. St. 


i-27] I)E ?^rOTU NON LIllKRO IN GENERE 

utn autem ibi cx alio principio lineam brcvissimam doterminaverim ab 
lec matoria dementis nonduin sit inserta, sequent! propositione line 
me brovissiniam sen earn, quae a corporo describitur, dotenninare consti 

PROPOSITIO 9 

PROBLEMA 

G8. In supcrficic qmcunqua determinare lineam, quam corpus a nullis 
nliis sollicitatum, quod super ea movetiir, descnbit. 

SOIiUTIO 

Ad natuvam auperficioi propositao exprimendam suniatur pro arbi^ 
.auuin APQ Hxum (Fig. 8) iu eoque recta AP pro axo. Turn ex qiu 
ipor/inicd puncto M dcinittatur iu hoc 
anum perpondiculuin A/"() et cx Q in 
coin AP perpondiculavis QP. Positis 
.1110 AP^(c, PQ=ny ot QM.^z 
itura suporiicioi dabitur per acqua- 
onein inter has tres variabilcs x,y z 
) coiistuntes. Sit huius acquatiouis 
.(roreiitialis 

dz Pdx A~ Qdy, 

i qua linea brovissinia in liac supor- 
cio sou liiica, quam corpus doscribit, 
eterminari dobct. liacc liuoa vcro cx 
DC detormiiiatiir, quod oius radius 
BCiili in ipsaiii suporficioi normalom 
icidat. Quamobrem prinio uormaloni 
ipcrficioi ot dciiido cuiusquo in ca ductae curvao radium osculi clotoniii 
imus, quo postmodum ox coincidentia barum linearum natuva liiicao qi 
tao possit concludi. 

Ad normalem in superdcieni inveniondain secotiir priiiio supGr/icios pi 
f.QB, oxistente BQ recta iu piano APQ parallela axi AP, prodeatquo 
ac scctione curva BM; cuius natura exprimetur hac aequationo dz^P 

Li:oniiaiidi Euix.ui Opora ojiiiiin II2 Moohftnlca 'i 



quftc ex local! pro snperficiG dz = Fdcc + Qdy oritur posita y 
(^^ = 0. Ducatiir ad hauc curvam BM nonualis MB roctao . 
in K occuvrena; cvit. subuovmalis QE== Ducta iiunc 

diculari atl BE (pmovis recta MN a M ad NE ducta normal 
vain BM. Siniili inodo superficies secotur piano PQM proc 
C21, cuius natura exprimetiir aequatione inter z et y inanonti 
quae erit dz^-Qihj. Sit MF iiormalis in banc curvam; orl 
= — Q^\ siguo uegativo utor, quia snbnorinalom 
cadere poiio. Ducta- uunc recta FE parallela axi AP qiiaev' 
ad EF ducta normalis erit in curvaiu CM. Itocta il/jV o 
piiuctnm intersectionis N rectaiaiiu FN et FN cadit, per)) 
utrainqiie curvam BM et CM et banc ob rem perpondicularis 
ficiem. Locus ergo novmalis invenitur sumendo 

A // = a- + Pz et HF = - Qz ~ y . 

Ad (leterniinaiidam vero radii osculi cuiusvis ciirvao in \ 
ductae positionom sint duo cuvvao eleraonta M)n et m{.i (F 


n 



respoudeaut in piano APQ eleiuenta Qq, qq atque in axe A1 
meuta Pp, -pn, quae sint aequalia. Erit ergo 


8 - 29 ] 

Pp = pn = dx, 


DE MOTU NON LIBERO IN GENEUE 


P<l = y-\- dy, nq = y + ^dy + dihj, 

qq = V(da? + (hf) + ■ - - - , 

V(,dx^+d,/) 


Qq = V{ih" + dy^] 


qm = z-\-ch, ()/( = ^ -f 2rf^ + Mm ^y{dx’ dif dz^) 

t 

= y(rf*>+ <? </+ - ■ 

^ ^ V{dx^ dif i- dz^^) 

roducaiitiir Qq et Mm iitriuque, quarum ilia ipsi 7i(> in r, haec vero i] 
n normali in planum APQ in n occuiTafc, critqne ob Pp = pn 

qr = Qq et mn = Mm atqno nr = y-\-2dy ac rn^z-{-Mz. 


im acl elGinontuiri Mm ducatiir in piano Qm normalis mS occurrens ipgi > 
L’odiictao in S\ erifc 

OS _ jdz 

ucta iam SP in piano APQ porpencliculuri ad QS omnes roctae ox m 
li duotao norjualos orunt ad olonientum Mm. In bis igitnv iiornmlib 
,’it; vadiiis osonli curvao Mmp. En voro hanim norinalium oongruot cv 
idin osciili, quao in co sita orit piano, in quo posita siinfc elemonta Mm 
Quamobrem hoc planum detovminavi opoitet. In hoc vero piano an 
cnionta mn ofc vp; ambo itaquo usque ad planum APQ prodiicta clabii 
it.orsoctiouom illius plan! cum piano APQ. At 7tm vol niM occurrifc pla 
PQ in T, ubi cum olonionio Qq producfco concurrit. Est igitur 

OT= . 

^ (iz 

)si 71 p pavallola MV in piano 7nnp orit sita; haec vero AIV in plain 
PQ incidot in V dabiturquo QV ox analogia hue 


dt itaquo 


{ni — Qp ) : TQ = QM \QV\ 
^ ddz 


line ob rom recta TV producta orit intersectio plaui 7m p cum piano AP 
Liaro recta MR, quao in concursum rectarum SR et TV ost ducta, e 
mul normalis in Mm ot posita in piano «m/t oritquo propterea Mli j; 
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TOMUS ALTEU CAPUT I § 68-71 


sitio radii osculi cui*vae in M, Ex his pimctuin U lioc raodo 
liituv: erit, diict.ii 7?X perpcndiculari in A.P productam, 


at quo 


1Y— idx(Uijddfj_-^jh(I(h) 

“■ \dic^ -h'ih/)dih - (hjdMy ‘ 


Y 7f „ + J!ds{ded(ly — dyddz) 

{(hx^ + diA)(lds — dydzdiUj 


Quo igifciir uornialis in siiporticieiri M'N in radii osculi curvao i 
iucidat., dcbot osso AM^AX cb Xli = IIN\ unde erit 


P(clx^ ‘h dy^)ildz — Pdydzitchj = dxthjddy -1- dxdzddz 
eb 

— Q{dx^ + di/)dch + Qdydzddy = dx^ddy -f dz'ddy — dzdij 
Quae quidem acquatioues inter sc congnuint; fiot oiiini ox iis cou 

Pdx-\' Qdy 


quae osi ipsa acquatio uaturam siq^erficioi oxjionons, irarinn ig 
tionum altonitra cum bac dz^ Vdx-\- Qdy coniuiicta diibit 
corpore in propoaiia supor/icio porcursam. Q. 1C. 1. 


COROLLARTUM 1 

Erifc igitur pro linca in superfici© proposita descripta 

ddz : ddy = Pdifdz -)■- dxdy : Pdcc^ + Pdif — dttdz. 

At quia est dz = Vdx Qdy, orit 

ddz : ddy ^ Vdz -j- d% : Pdy ~~ Qdx 
sou 

Pdyddz — Qdxddz = Fdzddy -|- dxddy. 


COROLLARIUM 2 

70. Si assumatur altera aequatio ot iitriiique subtrahatuv 


habobitur 


Qdz^ddz — dy^ddy, 
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DE MOTU NON LTUERO IN GENERE 

— Q{dx^ -\~ (hf -|- dz^jddz + Qd-yilzdiiy -f- d'lfddy 
= (dx~ + d}f H- dz^)ddy — Qdz^ddz — dzdyddz. 

13 habetur 

ddy + Qdde dyddy + dzddz 

dij Qdz dx^ + (hf -{- dz^ 

i eat ilia ipsa aoqiiatio, quam pro linca brovissima in quacunque super- 
dcdi in Comm. Acad, Petr. Tom. 111. 

SCHOLION 1 

71. Ut in lioc casu, quo corpu.s a nulla potentia sollicitatur, diroctio radii 
li cum normal! in au))eiTiciein congrnero debot, ita iu aliis casibus, 
ido corpus aolliciiatuv a potontiis, hae liuoae datum angulum coiLstituere 



Pig. 10. 


3nt. Quaniobrom ad liimc angulum gciioraliter inveniendum sit il/A 
10) normalis in suporficiem et Al ll divectio radii osculi; orit, iit iani 
posuimus vol invonimus, 

PQ = y, QAL = is, PH=hN=Pz, Qh = — Qz, 

PY ^ n 

^ {dx^Pdy^jddz — dydzddy 

^ zdx^ddy -\- edz(dgddy — dyddz) 

^ {dx^-^dt/jddz — dydzddy 


TUMUS AbilLU v.nrui a 3 

Ducta NR BK jV iu MR demittatur pcrponclioiUuiu A'O; orit 

Jl/7P + ^ Q'* + ^ ^ 

ii/ 0 = 2i/y? " " 

y(Mlt^- MN^~ (M 4- 1[3-' ■ -N h±_Q x -Q h?) 
jYO = ■ ” 

V<M(m3^- MOHnx-Nh?-\- ilix-Qh- Qx-N/ 
= HfR 

AnguU vcro JUIN t:mgcns esfc - posito siiiu toto = 
autem supra uaannitia syinboUs ot> iu subsidium vocata aoqual 

dz = -|- Qdy 

prodibit, taiigens auguli NMR 

ddy{(/X'{- R(iz)--(l(Iz{P(hf~Qdx) ^ 

"" ~{ddz^ddijjy{d? + ily^ + dz^) 

Hoc evgo augulo evauescente Ut 

ddz : ddy = Pdz -1- d(c : Pdy — Qd(c 

ut supra (§ 69). 


SCHOLION 2 

72. Ipsa vero radii osculi lougitudo MO (Fig. 9, p. 2l 
aiigulo nm/.L opc huius anuiogiao: nt sinus anguli nm/n ad si 
Mm ad jMO. Esfc vero 

= V{ddf-}- ddz^) Gfc run - 

ergo porpcndiculum ex n in m/x producfcuui 

y{dx^dd!f^ -I- dz'ddy^ + dx^ddz^ + dy^ddz^— 2dydeddi/ 
y{dx'^-\- d/+ dz-) 

Quare hoc poupeudiculmn eat ad V{dx^ -{■ dy^ dz^) ut V{ 
ad ilfO, undo prodifc radius osculi 


3 


32] DJ'] MOTU NON LTBKKO IN GKNEHE 

+ 

y{dx^{ddy^ + ddz~) + {dydds — d^ddyf) 

autoiii radio osculi opus orit in seqnento propositioiie, in qua presbio 
, quam corpus in superficiem exercet, iuvcsbigabiuius. 

SCHOUON 3 

73. Ex liac generali radii osculi expressiono orieluv ea pro radio osciil 
LO brevissiniae, si coniungabur cum hac aequafciono 

ddz = ^ et loculi dz = Pdx -h Qdij. 

i dy-Qdx ^ 

libit autoiu radius osculi 

^ -h df -h dz^) (Prf!/ - qd%) ^ {dx^ + df A-df) V{P^ -\-Q^ + y) 

d:cddyy{P^~\- ” ddz~~Qd(hj 

« j- dfj- dzy\/{Pyr Q^_±l) ^ 
dPdx -f d Qdij 

i(i Imec Gxpressio dat radium osculi curvao in suporficie propositf 
riptao a corporo a niillis potentiis sollicitato. 


PROPOSITIO 10 

THEOKEMA 

74. Pressio, quavi corjms in siqycrficie molum et a nullis potodiis soUicitaim 
psam superficim cxercet, fit normalUcr in earn versus eius convexitatm et s< 
I ad vim (jravitatis ut allihido cclenfati corporis dcUta ad dmidmn radi 
H ctirvac a corporc dcscrlptae. 

DEMONSTRATIO 

Sit Dilfw (Fig. 7, p. 22) curva in supoificio ABC a corporo dcscripta 
mdo colcritati corporis dobita «=«; ofc radius osculi curvae MO = r. Quii 
)us ox Mj si Uboro movori posset, progrodoretnr in olomonto Jlln, super 


22 TUilUS ALTt/it OATUi i 

ficies vero efficit, ut per elemeufcum Mm iiicedai existon 
supeificiem, superficies a corpuro secundum direcboneiv 
vi, quanU opus est ad corpus ex direcUonc Mn in dr 
hendum. Hoc vero pracatatuv a vi ~ uormaliter iu f 
duni directioneitt radii osculi MO agentc. Qunmobroi 
supcrficiem erifc normalis, quippe agens sccunduiii 
oxistentc vi gi-avitatis corporis =1. Q. E. D. 

COiiOLLARIUM 1 

75. Haec csfc igitiu* vis centrifiiga, quani cor))us 
modo oxeveet, quo in linoain datain, in qua niovori coj 


SCtlOTilON 1 

76. Pressio in snpcrficioin nocessiu’io dobol osso 
esset uoi'inalis, resolvi possofc in duus, quiirnm altova 
in ipsa superficie posita. llarum voro normalis tantuin 
ficicni impenditnr, dum altera ipsum corporis inotnm i 

COROLLAElUiM 2 

77. bongiludincm mdii osculi r linoao, qnnm co 
sollicitatum super proposita superficie doscribit, iuvon 
assumta orit vis centrifuga 

2v{^de~Q(l(hj) __ _ 2v(riP(U'- 

“ (?“-h 1) ~ -\-d0^) 

SCHOLION 2 

78. De bac vi centrifuga in suporricioin oxorcita 
quae supra de vi centrifuga in datam curvam sunt i 
§ 20 cum aunexis couoll ot schol. Linoii enim bro’ 
super superficie percurrit, instar caualis considerari ] 
inoveatur, atque turn de motu in hoc canali omnia ^ 
raotu super data liuea nullis agontibus potentiis sunt 


-:v,] DE ilOTU NON I.UiEllO IN OENERE 


PEOPOSITIO 11 
PUODLEMA 

79. Vetemware effcctuin cumsvis potentiae, qxiem excrit in corpus sii 
(a snperficie ntohon tarn in vacuo quam in medio rcsistentc. 

SOLUTIO 

Quaccunque ait divectio potciitiac aollidtantis corpus, oa rosolvi pot 
iros potcntias lateraloa, quarum primao, quam vocabituus M, dircctio n 
alia in supcvHciem, aecmidnc, quam per N desigiuibimus, dircctio normi 
in in divcctionoin inotus corporis quam in directioiiGin potentiao il/, cn 
itur dircctio erit in piano taugente supcvficicni, tortiao potontiao T ap] 
tac dircctio cougruut cum dircctioiie inotus, quae igitur orit via tangonbia 
•ioivH vero orunt vires norinalos. Quia mine liarum tiiuin virium dircctio 
int inter so normalos, nullius oH'octus a reliquis perturbavi poterit. Qui 
lom olVoctnm cpiao(pie pruducat, iuvestigalnmuH. 

Prinia potontia M, cuius dircctio iu superficioni est nurmalis, null 
ihcbit cneciuin in immutando corporis motn, sod tota iinpondctur 
L'ossioiunn supovdeioi. Augebib igitur vcl dimiuuct pvcsBiouom a vi contvif 
I'tain, prout oius dircctio in plagam convoxao partis siiporficioi incidit 
i plagaui partis concavac. Incidat oa in pavtom intoriorcni; oi-it tot 
russio in suporiicioni versus psirtcs oxtoriorcs 

‘2 y(</ ZA/a; -I- ([Qdy) 

df H- d0^) |/(P^ - 1 - 0 ^ ' 

^ 77). Prossio onini a vi contrifiiga orta minuetur hoc casu potontia M 
S(5cunda potontia jY, quia eins dircctio in ipsa suporPicie est posit? 
orinalis in directionein corporis, corporis <lirectionoin tantuin iminut 
olcritaicni iicquo suigondo iieqiie niinuondo. ITacc vis igitur corpus a 1 
rovissima dcdiicet faciotqiio, ut non ainplius in piano ad supcrficicin non 
lovoatuv; luiius igitur plani, in quo corpus movobitnr, inclinationem 
laiinm linoao brovissiinao uormalo iu superficioni invostigari oportot. H 
ero inclinationis angnlo aeqimlis est angulus, quern radius osculi Hi 
escriptac cum normali in curvam constituit quemquo ante goncraliter cl( 

I/i:ONiiAiini Eiiunu OjjOi'a oiiiniti II2 Mocliaiiicu ^ 


minavimus (§ 71). Postquam corpus elementiini Mm colo] 
(lebita descripsit, progi’edoretur, nisi a vi N sollicitaretur 

iuv (Fig. 11) ill ita ufc i 


yv duo clenionta liiieao hrovissi 

/ 3^** piano ad superficieni norm 

^ uormalis in planum 
covpLi.s igifcur liao vi 

/ snrsnni rDiliUiotur, si quitlo] 

vim iV sursum esso direct 
toruin positiono, ut in figin 
lUfficiat ergo haec vis, ut 
mentum m(.i movcatur an 
directione mv dcfiectat. liuic angiilo rcspondet radius oscii 
CLun vis N luuic augnluui gcnoret celcritasquo curvao debit 
orit ex etfectu viriuin normaliiini 


2v-ui> 


. , N-mv^ 

nleoqiio ftr — — g— - 


Quo nunc inclinabio plani Mm/n, in quo corpus actu move 
Mmv, quod in supevficiom cst nornialo, inveniatur, domitt 
montum Mm producfcmn porpondiculum rn; orit /an quoqn 
diculavo idcoquo angulua innr orit angulus inclinationis 
plaiiuui vmM; aiquo cum ,ur .sit normalis ad vn, huiui 
orit At -nr dotorminatiir ox inclinationo c 

et MV sou radio oscuU liiieae brovisshnao, cuius Mm ot a 
Sit hie radius osculi r, orit =» r idooquo tangens auguli 

= ATr ^ dy -|- 4-J'/ ’M) 

substituto loco r valoro iuvento (§ 73). Huic vero angnlc 
giilus, quom radius osculi clomontorum Mm, nifz a corporo i 
coiistituit cura radio osculi eloinontorinn mv sou 

supevficieni. Huius autoin anguli tangentem supra invenim 
facta aoquatioue babebiuius 

ddjf(dx-\- Fds)-dds{Pdy- Qdx) ^ N{dx\-\-dy-Hh^)_Yi} 
(dd0-Qddi/)y(dx^~{-d}f-i-d0^) " 2 vidPdx-\-d( 


— aHj 


1)1': .MUIU .NUK LllSl-jUU ]2i liKM/KI'j 


la aequationc offectns potontiao N doterminatni-. Sou cum sifc 


d(h — Qddy = clFdx -f- d Q(h/, 


tbebibur ista aoquatio 

ddij{dx + Pdz) -■ dd 0 {Fdy -- Qdx) == 


l /(p^+(g a+i) 

2v 


Tortia poteiitia T, quia iu tlirecfciono corporis eat poaita, celoritat« 
ntum vol augof. vel climinuifc. Pouamiis earn esso accolerautem, cxprimef 
us effectus hac aequatione 


dv=TV{dx^-]-dif-^dz^}. 


jquo si mofcus in inodio fiat rcsistonto resistoiitiaque sifc = E, minueii 
nfcum eat vis fcaugciitialis T rosistcutia It. Quamobrom luibcbitur 

dv = n)V(dx^ + df -p d/). 

E. 1. 


COllOLriAlUUiM 

80. Ex duabus igitur aoquatiouibus, quarum alfcera v, altera dv doti 
iiiat., iina coiiflatur v non amplius coniinons, qiiao cum local! pro suijorfli 
'«=,Fdx-[- Qdy coniuncta dotormiuat curvam, qunm corpus siipor propos 
iperficic doscribit. 

SCIIOLION I 

81. Do potontia N lione csb attondondiim, in qunm plngam tend 
0 . an ad doxtram an ad sinistram regiouem corporis moti vergat. I 

ic onim difTorontia taiigons anguli /unv vol affivmativa vol negativa ( 
icipienda. Do hoc voro non crimus hie solUciti, sed ulteviorom huius 
squisitionom in caput ultimum huius libri diiforemus. 

SCIIOLIOl? 2 

82. Ad sequons igitur caput secundum ))rogredimiir, in quo moti 
>rporis super data linoa in vacuo oxaminabimus. Capite tertio voro mol 
ipor data linoa in medio rosistonte invostigabimus. Quarto doniquo cap 
otum supor data suporfleio tarn in vacuo quam in medio rosistei 
1 ‘utabimur. 


0* 



CAPUT SECUNDUM 


J)E MOTU PUNCTI SUPER DATA LINEA 1 

PROPOSITIO 12 

PROBLEMA 

83. SoUicitctur corpus, quod siqjcr ciirm AM (Fig. 12) ■» 
poieniia MF, c«i«s directio sit pandlela axi AP; dcterminarc c< 
in singulis punctis atquc leniptts, quo curvcie quaevis portio des 
pressionem, (piam curva in singulis 2 >wicti 8 patitur. 

SOLUTIO 

Dfiscripsorifc corpus iam arcum .<'171/ sitquo oiiis color 
altifcuclini /) atquc coleritas iu M debita altitucUni v. Posit: 

PM = 7/ ofc area AM = s res 
M2'\ quao sit 2 >, in latoralos, r 
MN et taiigeutialem MT; orit 

ds:dx = MF: MT ot ds:d 

Hinc igitur procUbit vis tarigen 
et vis uormalis = P( 
vim tangoutialem coloritatoiu c 
erit orgo 

_ 2 )dx atquc v = 
(§ 42). Surato autem iutegrali J'pdx ita, ut evanescat posit' 

v = b —J'pdx] 



1—11] DE MOTU PUNCTI SUPER DATA LINEA IN VACUO 


: qua aequatioiie corporis colcritas in singulis puuctis cognoscitur. Ex eac 
iquatiouc iuuotescifc quoquc tempiis, quo arcus AM absolvitur; posito ei 
mporc I Grit 



is uormalis MN ■■= ^ tota impendifcui* in ciirvao prossionem secund 
^.N (§ 39), augebit ergo pressionem a vi cenfcrifuga orfcain, quia MN 
ipositam radii oaculi MO plagam cadifc. Quaro, cum posito radio osi 
= r vis ceutrifuga sit = - (§20), erife totalis pressio in curvam iu 

Q, E. I. 

(tS 7 


COROLLARIUM X 

84. Colcritas in ill' igitur tauta cst, quant-a forot in P, si corpus cac 
ilcritate initiali Vb per AP eadem in singulis altitudinibiis potential i 
iil.atum ascondiasob. 


COR.OLLARIUM 2 

85. Coloritas igitur non pendob a natura enrvao, m\ tantum i\h alt 
me, quam corpus porcurrit. 8i nimirum ultitudinis olomontuni fuerit 
•it dv = —i)d'£ vel dv^i)dx, prout corpus vel ascondit vol descondit. 


COROliEAlUUM 3 

86. Cum sit v=^h — j'pdx, si sumatur abscissa x tanta uti AC^ 
Lia sit lpdx = b, orit corporis iu ilia altitiuUuo B coleritas =0. Cor 
;itur in B usquo ascondit ibiquo quioscefc; continuo voro cx B descer 
31’ BMA, 


COROLEARIUM 4 

87. Si asconsus per AMB cum a.scensu rectiliueo por APC compare 
:it tonqius por elcmoutum Mm ad torapus per Pp ub Mm ad Pp, i. e. 
8 ad dx. 


;3 TOMUS ALTi-JK. UAl^UT U § oo— 


COBOLLARIUM 5 

88. Quare si linea AMB fncrit recta, ob rationem Mm ufl Pp c 
itaiiteni crit tom])us per AM ad t-empiis per AP m consfcanfci ratioiio, non 
)a, quani Imbet sinus totus ad cosinum angiili A, sen quani liabot longiti 

ad AG. 

COROLLAltlUM 6 

89. Posito elemento Pp constauto est radius osculi 


deoque vis contrifuga 


dxddy 

^vdxddy —2(b— fpdx)dxddy 


^uaro pressio totalis erit 

pd$^dy — 2(i» ~ fpdx)dxddy 


SCHOLlOls" 1 

90. Quemadmochim in hoc probleinato ox datis curva ot potontia .st 
jit.anto invonta sunt colevitas in singulis punctis, tempos por quemvis arc 
3t pressio in singula curvae pinicta, ita ox harnm quinquo roriiin dua.' 
juibusque datis roliquae tres possunt invoniri. Ex quo docoin nascon 
)roblemata, quae omnia solutioneni ox Imius problematis solutioiio liabobi 

SCII0L1017 2 

91. Similiter habebimtur decom huiusmodi quaostionos, si dircctio 
■jotentiao soUicitantis non fuormt parallolao, sod vol convergontes ad contr 
/iriuin vel alio modo dotormiuatas diroctiones habontos. At si otiam diroc 
nter qiiaesita poiiatur, tunc ob .sox ros in computum ducondas ox toi 
juibusquo reliqnae tres iuvenientur; hinequo viginti oriontur probloinata. 

SCIIOLION 3 

92. Orientur porro probleraata iudetorminata, ut si loco teiiiporis 
luamvis curvae portionom tantum integrum tempus per AMB daroUn", t 


rt:Vj DK Morn puncti supek data ltnea in vacuo 

\m infiiiitae 9oU\Uodos locum habeveut. Praoterea si pluves closceusus 
ccuHus intcgri consiclercntiir super ciusdcin curvao variis partibns eorur 
tio (lebur, luimerns qiuiostiouiun inulto niagis angebitur. Ad hoc g 
irtiuet qiiacstio do invcninuda curva, super qua oiniies descensus ad dr 
incbuiii fiant oodcin l.omporo, quas tauqiiani diflicillimas ultimo pcrfcractabi 
line autcni |.)rininin curvain ot potoutiam sollicitautoin tanquain datas 
pionius ct problomata oo portiiiontia solvonuis. Doinceps vero ox aliis i 
lemadiuoduiu voliqna .sinfc inveniouda, monstvalnniua. 

% 

PEOPOSITIO 13 

PllOULKMA 

93. Si poteniia soUicifuns fucnl uniformis ct uhique deorsim tendat, d 
inure dcscensum corporis super data curva AM (Fig. 13) in yl eu> qiikti 
oienlm aiipie pressionm, (pmin curva in shiijiilis pnnclis M susihict, 

SObUTlO 

I)iici;a vortlca.U A.P sou parallola dirocUonihns potoiitian MF atqiio 
icata rocfcaugala M'P ait A l*^p, X>M =r=.y, curva Ponatur 

ntia oxistouto vi gravitatis =1 ol coloritas u 

M dobita altifciidini v. J lis positis oril. vis nornmlis 
^ tangeutialia = (§ 33). Quia hoc casu 

3 tangcntialis acceloi’at, orit dv «=> ydx ot 

V <fX P 

) coloritatain in A =-• 0. Dcindc quia radius osciili 
MO dinsetus oat *= posito dx constante, 

it via coutrifuga -y'^ydxdJy ^ cuius dircctio eatil/'A. 
joniuluin oandoiu plagani voro premit vis nor- 
iilis • Qiiaro tota pressio, quam curva iu Al sustinot socniu 
[N, cst 
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TOMUS ALTKR CAPUT II § 93-101 

//rff/ , ^Kdxddij __(}(lii , 'lyxdxddy 
ds ^ (/s® rfg ds^ 

ob v-^^gx. Tempus vero, quo corpus arcum AM perciuT 
Q. E. I. 

COROLLAJIIUM 1 

94. Goleritas igitur in M fcantuiii ab altitudiiie Al\ pci* 
poudot atcjue tanta esfc, quantHni idoiri corpus ox A iu J* 
eadcni poteiitia g sollicitatuiu acquirit. 

GOROLIARiaM 2 

95. lu qiiacuni)ue igitnr envva corpus a potontia uiiifon 
ex quieto (losccudat, colcribatxjs erunb radicibus rpniclratis os. n 
cursis proporLionalea; est onini cclevitas ut Vv, i. o. ut Vgx. 


COROLLARIUM 3 


90. 'J'einpus, quo primuni clonientum Aa porcurritAir, ei 
conto Si igiUir uugalua PAa fucrit recto minor sou 
per Aa innnito ])arvam uleoquo toinpus AM fiuitum, nisi cn: 
inter A et M supra A vol in infinitum progrodiatur. At 
fuerit rectus, crit ipso puncto A oxiatonto n numoro 

icleoque 

i -11 


Vgx = s> ]A- 



2_s “ I /« _ 

a — I g 


Quaro si n fuorii binano minor, tempus por Aa orit infmito pr 
por ^A/'flnitmn. At si »j.*=2voI>2, tempus por primum 
ei’it infinite inngiimn sou corpus cx A nmiquani egrcdiotui*. 


GOROliLARIUM 4 

97. Quoties autom «<2, totios radius osculi in y[ ost 
Quaro in casn, quo tangons curvae i)i A ad A 2^ ost norma 
dcsceudot, nisi radius osculi in A fuorit infinite parvus. 


SCHOLION 1 


98. Ex 00 , quod prinium oloiiieiitum tempore infinite parvo porcurril 
cto concluditur tenipiis per arcuin AM esse fiiiitum; cum onim corpus in 
ciderato per AM descoiulat, nmUo celerius He(pientiH eloinouta de.scriben 
hanc ob roni tempu.s debobit esse (inituui. Exomplis autoiii sequenti 
iiiiia illustrabuutur. 


EXEMPLUM 1 


99. Sit liuea AM (Fig. 14) recta utcuuqiio inclinata ad verticalcm . 
quo cosinus aiig, yl = «; erit x = ns. Teiupus ergo, quo corpus per j 
sceudit, erit . 


• ‘ Yfjiis 


2/v 


^VAM _ 2AM 
Yf/n ^ Vf/ - A V 


u tenipuH per linoain utciiuquo iuclimitam est directo 
I'adix ox ijtsa Unoa ot inverse nt radix ox cosinn 
guli iuclinationis AfAP. Vis centriruga erit autom 
0, quavo lineaylilf tautum a vi iiorinali preinitur, 
lao ost 





COROELAIUUM 5 

100. I’oitipus orgo per AM ost ad tonipus ))or AK ut VAM ad /yi 
j tonipus per A AT ost ad Icmpus per AP ut ylili ad AP (§88). Quare 
orit AAl \ AP AM '.V A K sou AAl:AP=AP\AKy quod ovonit, si J 
t in yliiy porpcndicularis, Unu tonipus descensus per AK aequale est t( 
u’i dosconsus per AP. 


COROLLAIUUM 0 

101. Patot otiain tonipus descensus per porpcudiculuin PK aoqualo c 
nipori descensus per yl7^. Est eniui cosinus anguli ylV-'A' = Qiu 

iin sit tonipus per yl7^ ad tompiis per KP ut ad VKP\ ( 

ICC ratio aoqualitatia. 
liKoKiiAUDi Kiii.i:iii 0|)oia oiniiiti lls Movliaiuca 
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COKOLLAinUM 7 


102. Ex hoc perspici 
APPB (Fig. 15) oinnca 
chordas yl7‘ ox punct-o su] 
^ nec non oiinu's clcsconsu 
ad puiict.mn iiifiiuum // di 
fieri toniporibns, eo scilico 
corpus per diumetvuin A. 
viter dehibifcnr. 


EXEMELUM 2 


103. Si curvii AMB (Fig. 16) fuerit circiilus ae radius 
tangat circuluin, erit 


(« — yf + fl' sen 7 / / (((^ _ . 0 :“) . 


Uabeljitur orgo ch => ^ ■ 



^ Qi a erit vis contii'iruga 


?U\.v 


ut(]U0 oh = tol,n 


circulus in 71/ susUuot, 


Fig. Ifl. 


Triple igitur niaior est tota pvcssio qiiain sola vis noriualia. 
Teinpus deindo, quo arcus AM porcurritur, osL 


Vd(a 


adx 


' a circuU uec hyiierbolao quadratiira p 
elasticae conslrui potest. Teinpus ini 


^ 0 + 2\ 6 + + 2 -T.Y. W' + ete- 
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COKOLLAEIUM 8 

i Ciiiii corpus a.d inliinum punohiiii B pervoiicrii., ihi hnbebii. cclcri- 
{iltitiul'mi (ja debitain. ilac igitnr asceiulct in nltoro qnadrunio BD 
ctquc ad ]), ubi cius cnlerilns ovanoacot, i<loo<|uo nirsus dt'sccndot ad 
:|uo ad A per BA reascondet. Siinilis vero (M’il- ascensus descenaui 
idrantcni, (juia corpus, aive ascondat sivo descendai., in iisdom punctiH 
habot celoritatcni. 


SCHOLION 2 

X Alia ox'oinpla non afldrimus, cum in fiC(jno)itilms, uln ))lnr(‘s dcs- 
atl pnnctuin Mximi sapor data linoa considevabiinns, plura shnus alla- 
siinc vei'o priinnni oas qua.osiionos ovolvoinus, (juao pertinent ad inotinn 
lat.a liiuai ox dato piuict.o lixo a (piiotc incoptinn, cuius modi ost 
lU sequons. 


PROPOSITTO 14 

l^ROBI.KMA 

). Si fiicriut infmitao. camw similes AM, AM eio. (J''ig. 17) c.r 
nilinm snmcnfcs, iumiirc cumm CM Af ah illis curris arcus AM, AM ate. 
iifm, (/iii a (lescemlculc super Us corpore acqualihus Imporihus percurran- 
feufa id aide poteniui sollidtanfc miformi el nhiqun dmsum direcki. 

SOLUTIO 

infinitis curvis datis siimatnv una quae- 
AAi, cuius i)araiiiotcr sit a, Positoquo 
I'M =•= ij ot arcii yl 71/ = 5 ot oxisfcente 
p{)i(mtia sollicitanto = // dcscondat corpus 
urva AM’, crit cel(?riias in M dobita alti- 
IX. Toinpus orgo descensus super AM orit 

= 

J YgX 

ibus ergo CAirvis ^71/, AM etc. t-iinti amw 



Fig. 17. 


TOMHS ALTKR CAPUT IJ § 106-110 


sunt abscindeiidi, uL pro iis sit qiiaiibitris constans. /Vi 

•fyax 

curvas rofcrctur, ai piMctcr s et x otiani parameter a poi 

Posito ieituv in / etiam « vaviabili qnantitus / pone 

^ •' Viix •' Vf/.r 


•fy.jx ' •' Vf,.r ' 

slanti, nenipo oi t-empori, quo oitmcs dcsconsus fieri debont. 

= k, orit . , 

. / (Is 


I 


in siiiaulis ciirvis. Qiiaro si I ifa (liirurontiotiir, ut. ctiani 
” •' Vifx 

natiir, hoc diffovontiaJo niliilo ac(iiiaIo esb poiiendum. Ad 1 
invoniondnin sit ds~2)tf'^' oritque ji, (juia. omnes curvae p( 
functio, in qua « ota; nulliiin diniensioniini niimeruin sininl con 
bimus ergo f -j,-' hoc din’crontiaiiim posito qiicHpie a variabi 




quod fieri dobob =0. Q.nantitns // vero soquonli mode iuvon 
in qmaDtifcato k variabilns a ot :i; diniensiouum 

stibiiont t- Oatondi autoin alibi, in Tom. VJT Coinniont.^), i 


ICx quo invonitm* 


Yfjx 


h i^Yx 


Habebitiir orgo 


‘i a a Yjj 


ndx , I pdx , kdn v((a\^x ^ 


I) I'lditin priiieops: in Tom. IX Comvient. DissorUilio aulora ooininoni 
(’oimnontalio 4-1 (indicis Knk.stuoi-:miani): Dc in/ivilh curvis ciusilcDi ijcncris 
veit/cn/li ap.quationc.i pro inflnilis enrth cinsdm (jciic.iis^ Conimnnt. acacl. ac. 1 
1740; Lf:oNiiAnj)i Euxkki Opera owon'o, aevios 1, vol. 22. Logiiur p. 18r> (To 
„Siii voro Tiient n fancUo «« dimonsionuin ipsarum rt et.-B atquo (tH = J{(lx~\-S(la^ 
EuLaiiirs Imnc dissortationon» anno 1734 Aoademioo oxliibuerat, ot <pu: 
1726 — 1729 Torui I— IV Coinsnontarionua edit! oniiit (rvnnis 1728—1735), coi 
ut pro anno 1734 Tomus IX odorotur; id rpiod non ovonit, quia pvo sox am 
tuntiim Tonii V— Vll odili sunt (amiis 1738—1740). P. St. 
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t acMjiiatio pro curva. ipmcsitu. At si aequatio inter coordinatas x ol 
uirva (.']\13I desidcrotur, ox aotpiatioiie pro quaqne curvarum AM 
)sius a in x (;t ij inventus siibstitui debet. Q. I. 

COJtOLLAJUTJM 1 
Aequatio etiam pvhno invonta 

pdx pdttYx kda 
Yax uYij 

ad cnrvani CM 31 iiivcnicndam. Mam jiro qiiavis abscissa yt7'=^a: 
nvenitur a paraniatf'r ('ins curvac AM, cuins punctnin 3i rospoTidoim 
.0 abscissae; x cst in curva qunosibi C3IM . 

COROLLAIUUM 2 

Cum autcin hacc aequatio sit didbrontialis idcoquo ad plnros ciirvas 
istante, quae adiiciiur, pertincat, noUandum ost in additioiio consiantifl 
ntuni solutioni esse convenient-mu , qiiao pro data curva sou pro daXo 
i valoi ‘0 dot absciflsam x tanUiin arciun /t3f ab.scindoutcrn, qui toin- 
dcsconsu ubsolvaUw, 


COltOfdwVUIUM 3 

D. Si tompua k aequale esse del>eat iempori descensuH ))ei* vorticalom 
}, nrit ■ Quo valoro substitute luibebitiir aequatio 

pdx ^ pdaYx dnYb 

Yx ~ « « 

s integratione id cst faeaendum, ut curva por punctuin C trauseiib. 

SCHOUON 1 

0. Erit autoin semper recta verticalis yt 6' species curvuvmn A3f; quao 
si parameter a vei infiuile magua vel inlinito parva accipiatuv. Qiiaro 
dissimo tempus constans /c per desconsuin por verticalem A 0, quippo 
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speciom ciuvarimi yhV, expvimitnr. Atquo in coiistrnctiono iUKp 
vontae 

pdx _ pdaYx _ ihiyh 
Yx ~ it ^ 


f.ant.a conHtans ast addenda, iil posito x = l> /ia.l. ft vol innnilam 
proiit illo vel iste valor ipsius « rcclao A C vospumloat. 


SGHOIilON 2 

ni. Si --- veipsa potest iutegrari, ne data qiiidcnu atMiuii 
cst, ad quam invoniondam opus fait q detcvininare. Ninn hi nif, 0 | 
ifconim difi'oi’oiitictnr posito (paupio ft variabili, reipsa. obLiiuili 
hoc diffevonfciale tantiun nibilo aeqiialc esset ponendnin. Conimod 
his casihus nvobloma solvotur, si intograle ipsius • statiin ipsi 
aequalo ponutuv et toco a cius vaUu* in a: (d. // snbstii'iialiir ox 
pro curvis datis. Abpie hoc inodo soliitio in promtu est non 
cui'vis simililius, sed disairailibus ctiani, si modo tinnpura doaoonan 
titatos finitas expriini possimt. 


KXEMPldJM 1 

112. 8i onines hao envvae AiU fneriut. roctac divovfliniod(< ad 
AC mclinatae, orit 

y = nx et s =« a;/(l + n ^) , 

iibi u tanquam parameter est cousiderauda. hlvit orgo 

rjs ^ r^.^(i+Jp)_2]/.r(i + ft®) 

./ Ygx J Ygx yg 


quod aequale poni debet ipsi 


i]'b 

Vy 


Erit itaqiie 


.i;(l H- = h. 

Cum autem n sit quantitas variabilis, pouatur pro ca valor 


y 

X 


ox 


quo fuclo prodibit pro curva CMM a(!qu{itio inter coorclinatas ortho- 
X ot y isfca 

= bXy 

t pro circulo, cuius diainetor cst recta AO=h. 

SOHO LION 3 

}. Hie casus cst ille ipso casus ante porlractat-us (§ 102); ibi ciiiin 
n cst corpus per oiimcs chordas in civcnlo ox puncto suprcuiin eductas 
)us temporibus descondero. Perfcinol hie qnidcni ciisiis non ad curvas 
sed hoc exeinpluiu attulinms ad casum achnlii 2 illustranduni, (piia 
Lis hisco tonipora dcsccnisus finiiis quantitatibns exprinmntur. Seqiicutia 
. voro ciirvas similes, uti propositio postulat, complectoiitur. 

KXEMPLDM 2 

. Sint curva(» Hd/, AM' ouinos circuli tangentes vertical(nn A(J in A. 

■ radius cuius(ju(5 coriun = a, ovit 

1/ = a _ y{ii- — atquo a = ^ ■ ■ 

il) 

uli voro oiniies sunt curvao similes, quia «, y ot x in acquationo 
diirioiisionuin nmuovum tonont s(ui Iminogoioitatoin coniplont sola, 
ig'itur « ianquam pavaniotor variabilis dobot tractari. Ilabotuv autoiii 
aecpiationc 


d& “ 

adx 


P = 

a 



praoscripiam liabot propriotatoni, ufc a et x diinonsioiiuin nniuorua 
us. Ilanc ul) roiu pro curva CMM haoc Uabebitur aoqnatio 

adx (laYx daYb 

y{a^x — x‘^) — a:*) « 

(la Yh xda ~ adx 

« Y{o^x — a;*) 


ic 


Qimu aequaiio construi potest; posito cnim a'^au proi 


(In yb — du 
aYn Y{u ~ Ji“) 


in (pill iiidotermiiuitao snnb a su iiudcom sepuratae. 
inter ciuovdinatas :f ct y pro (“iirva obtiiH'iibiu', 

y +*!■. ot loco f^rt eius cUHbrentiaUs , 

'iy ^ iy^ 

sequeufi prodit acquafcio diftbrentialis 


— xdy 


‘^yxdx-x‘^dy)\ 
+ " 


(Juao ita iiitegmn dotiet, iit pusito x r= h fiat y = 0, qnii 
tvai^sire dobet. 

COUOLbAUIUM 4 

115. Kx Imc aeqnatione tangons curvae (JMM in i 
aciiur ot ex positiouo tangoniis ijinobcscit angiilns yl.l 
quauilibot datanuu inlorsecat. scilicet tungcns i 


^ ..!/ 

. 1 ’ — 'yhx 

Uic ergo augulus est rectus in C ub sou cuin 

est uormnbs. 

COROldAKIUM n 

lie. Si h vcl inaiov vol niiuor accipiatuv, curva i 
hocqiic modo ijiHoitae orioiitur curvae a civculls ar 
denies. Ilaoque curvao omnes inter se onmt similes c 
in aecpiationo cuui x ot y liomogeneitatein constituit. 

iuniinierabiles aliac ox ea construi possunt, abj 
catis curvae CMM in oadnm vutione augendis vel dii 
.sen h augetnr vol diiuiuiiitur. 


EXKMPJ.UM 3 

117. Sint cuvvac AA!, AA[ omnes cycloidos cus}) 
tangentes verticalem AC in A. Posita- paruiiiotro c 
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diainctro circuli goueratoriy = a erit ex natura cycloidia 

s = a — K(«‘ — 2ax) 

adx 

]/(«“— 2 ax) 

1 dxY^ax 


casu Gst 


P = 


^nx) 


iai'iiiii a ot .r nnlliiis diincusioniH, ut requiritur. Qiiare pro oorva 
critur iyta acqnatio 

_ daYx (la\^b 

2 aa' 3 ) )/(w*- 2 ( 13 :) a 

xda — adx (?«]/& 

2 rt.r^) a 

liuifcio inter coorclinatas ortliogouales :v et y dosiderotui*, ox aoqua- 

^ /* (/x 1-^2 ax 

^ 3 rt.-c) 

dilTorontiali posito quoque o vanabili valor ip&ius a dobot aub- 
aic vero acqnat.io diUbrenliata j)osito a quoquc variiibili clat 


j j adxy2ax~-xday2ax 
(id'll — yd a = ' , - 

K(« 3 _ 0 „a;) 

ady — yda axdx — x'da 

/'Ja y(a^x — 3ax^) 

ady — yda axdx — x^da 

((^]/2 a^y{ax — 2x'') 


in hanc 


ero per -y mnltipliciiia praebet hanc 

da yh axd a — a^dx 
'1 a y a Aa-yiiix — '2a^ 

Iilui-Kiii 0|)uia omnia IIs Meclmiticii 


Hao (hmo aequjitioiics iidditae daut acijuationem intcgrabileui, ci 


y ]//) ~ y{ax--2x^) 

a 1/2 ‘2Ya 2a 


Ex qua valor i})sliis a oriitus fit 

,/ yy*2b±Y{2tfx~'2hx'^-\-2x^) 

\a~ ~b~x 

et 

■y, .j 5 1/2 i 

I («;t -- LJ"; = j 

Quibua valoribus in aequatioac 


.V_d.7;)j/a -1- .-^.r y^h ^ 1/^^ 

'"/(ax -2:.®) ’ 


quae oritur ox lUiabua diflerenUalibus climinafco da, substitu 


xdij — ijd^~ hdif _ dxY ( ?/^ — ^'£ H' 

Yx 


aoquatio pro c\u'va quaeaita CMM. 


COHOELARITJM 6 

118. Ex liac acquationo iuvoiiitur tiingens angali, qiioni 
applicata PM constitnit, iiompo 

dx — (5L“:!i) 

d.V y y'x -f Y{l!j^ — b^x + hx^) 

Deinde etiam iiiuotcscit t^ingous angull, quoin cyclois AM ci 
consfcituit. Ex aequationo cycloicUs Grit iiiuiirum 

ilx Y («* ~ 2 flx) _ ]/ (a — 2 X®) 

dy y2aa: x ]/2 

Eliminato vero a orit ista tangens 

YYx-t- — 

{b- x)Yx 


iG-5r>] 


PUNCTI SUPKIt DATA LINEA IN VACUO 

^iiaro, cum horum angnlorum alter altcrius sit coniplcmcntum siimto ill 
leinCGps poaito, erit angiilus, quern curva GMM cum qualibet datanim j. 
ioustituit, rectus. Cousequonter curva GUN est traicctoriir orthogoui 
)muimn cycloidum dataruni Alii, AM etc. 

COROLLARIUM 7 

119. Sumto AC alius magnitudinis aliae quoque ciirvae GMM pre 
umt ofc sic iiifinitae traiectoriac ortliogonales inveniimtnr, quae omnes in 
le sunt similes. IJata ergo ima facile, quotquot libuevil, construeve licel 


8C110L/0N 4 

120. Omues ban curvac arcus abscindentes isoobrouos, quaecnuque filer 
ui’Vfio sneandao, semper conslrui jmssuut, otianmi id ex aeqiiatione r 
jjpiiivnt. Per quadraturas oiiim ox datts cuevis arcus possunfc abscindi, ( 
lat.u t.empore dcscoiisu absolvantur, hoeque modo puucta (piotlibet cuim 
juaesitae iuvoniuntur. Si quidom curvac sccaudne sunt algebvaicnc, aeqna 
ivo curva socantc sompor ita est comparata, ut factis deljitis substitutionil 
luleturmimitiLO a so iuvicom possint separari. At si ciirvao secandae dil 
entiali aoquatioiio oxprinianlur, aequatio differcntialis pro curva sccai 
arissinu) Hoparatiunoiu indeterminatarum admittit. Causa est, quod jioi 
iari inodo, quo i/i hoc cycloidum oasii usiis sum, parainetor a oliiniu 
loboat oaqiiu subHlii:utio ad aeparationom non doducat. 

SCHOLION o 

121. Doindo obsorvandum est omtics cuvvas arcus isochronos absc 
nnlos, quarum iiiiinerus pro vario ipsius h valore est infinitiis, inter 
imilcs osso, si quidciu curvao secandao fuerint tales. Colligifcnr hoc ex { 
orali aoquatioiio 

])dx pdaYx daYb 

Yx a a 

[1 qua, cum p sit functio ipsarum a ct a; unllius dimensionis, quantitates 
ot X liomogcnoilatem constitiiunt. At ox aeqiiatione curvarum secandaru 
uia in oa a, x et ^ ubiqne oundem dimecsionum numenim couficero j 
iimtnr, valor ipsius a erit functio ipsarum x Qt y unius dimensionis. Qm 

7 * 


eo subsUiuto loco a habebitur aeqimtio pro curvii sccaotc 
«])vq«o euudem dimeoaiouum niuuevmu couvstitiuint. C 011 & 
posito oriuntuL* infiiiitae ciivvac siiiiilos intej- so respoci 
ecgo unica. reliquuo facile ox siiiiilitiidiui.s ratioiie describi 

SCHOLION (> 

122. Materia haec do arcul)us isofdivonirs aI)«ciiuloi 
aociilo csfc pertractat-n in Act. Erud. Lips. A. 1097 n Oo 
atque postmodmn in Comment. Acad. Paris, a. Cel. Saui 
mothodo sunt usi. Ego voro earn adhibui methoduni, quani i 
pro A. 1734^) tmdidi, taiiquain comniodi.ssiniam ad bu 
solvcnda. In his vero locis Viri Col. curvas quoqno sini 
consideravernnt, sino dubio, quia pro curvis dissimilib 
difbcilis efc saope etiani vires saperat. Vocantur v<;ro 
curvao synchronae, quia arcus simiil percursi abscindimtii 


SCblOLION 7 


123. Ex moa dissortatiouo Tomi Vll Comment. Acu' 
Ima cnrvas synchroims simili luodo ])osse invoniri, si cur\ 
fueriut similes, sed cuismocU tamen, \it posito ds= 2 }(h 
eb X (latum dimousionum u\nucvv\m constituanb; bum cnii 
Utorae q iuvcnituv; ut si uumovus cUmeusionum ipsaruir 
ji, uequatio pro curva secante veperietiu' luicc 


Quare si fiioiib n =« 


pdx pdaY x (2 -H l)dayh 

Yx ci a 

ut si fuerib p = erit 

dx da 

X a 


1) Ion. Rrrnoum.i, CarmfHra 7'adU in diapiianis non u/iifoninbiis 
sen. mdiorum loula conslrucnda , Ada. enid. 1697, p. 206; Opera omnia, 

2) Joseph Saurin (1653—1716), Solution ffdn&alc du prohU'me, 
courhes scmhlahlcs, (Ueritea sar vn ^dan l erf 'icul, cf (vpcint un mcme axe v 
il s’ayit de diHerminer cette doiif Tare co»)ij)rIs enfre In iwinl d’originc cl u. 
est parconru dam le plus court lemps possible, Moin. do riicad. d. sc. 
1710, p. 208. r. St. 

3) Vido notaut p. 44. P. St 4) lilditio princops: Tomi IX. ^ 


DE MOTU 1‘UNCT] SUPER DATA LIXKA IN VACUO 


(Icoqud x=ma, sen x in data ratione ad pavainotvum a est capiciiclum; < 
gitur ciiHu cnnstructio syucbronarnin est facilliiini. At hi p non huiustn 
iJibuorit viiloroin, ox supra citata dissertatione inofi. infcelligiiur, quo modo 
iGqiiationom quacsitain sit inquii-cudiim. 


PROPOSITIO 15 

PROBLIDMA 

124. Si fuerinl h( ante infinitae ctirvae siinilcs AM, AM etc. (Fig. 18) 
'cefa posUioiw data DK, invenire cam curvam AMN, super qua corpus temp 
revissimo cj^ A ad rectam Dli descensu perveuif. 

SOLU'ITO 

Doscriptii per propoaitioncm praecedeutem quacuuqiio curva Cj'ifM ai'i 
1 M isoclu'onos iibsoindcnto ducatur hingons GME pavallola dutan roctao L 
liniifostinn c.st super curva AM, quae ud 
iiincfcuin r.ouiactus M toiidit, corpus tompore 
u-ovissimo ad rocLam OMH cssc ventunun, 

Ilia (lUiUHpin alia puiicta rcctae GMH extra 
urvani (JJ\fj\l cudiint idoo(pm lougiorc tcm» 
loro opus est, quo corpus ad ea pevveniai 
am, quoiiiam omnes curvao a curvis A3£, AM 
.I’cns isocliroiios absciiideutes sunt inter so 
imilos (§ 121), concipiatur ox iis una, quae 
cotam DE taiigat; dice pimctuin contactus 
oro in N puncto, quo recta AM per prins 
finicinm contactus il/' ducta rcctae DE oc- 
urrit. Sequitur lioc tuin ox natura aimilitu- 
iiiis curvaruin CJlfM rospcctu puncti A^ turn ctiam ox eo, quod arc 
lAfiY similis sit arcui A3L' atque rcctae DE in oodem angulo occurr 
uo curva /iM rectao GH. Quare, cum corpus per AM tempore brcvissii 
d GJ! pcrvnniat, necosso est, iifc quoque temporo brevissiiuo super cui 
\MN ad rectam DE perveniat. Q. E. I. 


A 
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TOMUS ALTEU CAl*UT IL § 125-i:i2 
COJtOIJ.AIUUiM 1 

125. Ex hoc poi’splcitur, si rcchi Dli fuerit horizonUtlis, 
par vertacnEcm AC acl earn cifcissitnc porvoniro ob tangontoi 
in C horizontalcm; id quod quidein per so porsplcuum est. 

COKObLAltll'M 2 

120. Si ergo ciirvae AM^ AM fuendnt- cycloides, ut in o: 
sifcionis praocodontis posuimus, corpus super ca cycloido coloi 
])E porvouitj qinio huic rectao in iY ad augulos rectos occiin 
c|neni rpiacquo cyolois ciun ciu*va CM. constitiiit, e.st rectus. 

COJlObbAinUAl 3 

127. Si igitiir recta 7)E fiieri 
parallela ipsi AC, portio cycloidis ylA 
cyclois. Quiiro super dimidia cyclo 
zonUilis est colorriinus. 


COiiOLbAKJUM 4 

128. Si curvao A.M', A.l\f sinb i 
A ad rectam positiononi dntair) DE 
super oa AM (Fig. 19) citissimo ad 
quao est. chorda circuU per A transoi 
in vorticali AB liabontis ntque ro 
gonlis (§ 112). 

GORObT;AinUM 5 

129. Si igituv augulus DBA fuorit n graduiini, ovit 
graduum efc augulus AMG graduuni gou di 

AO 11 aiiguloquo DGll bisccLo recta GE erit quaesita linci 
ipsi GB. 
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)~(nj 


COROLLA RIUM fi 

130. Quare si liuoa BE fuerit verticalis, corpus ad earn citissinio p 
3nict descondondo super roct-a ad liorizontcm augulo soniirccto inclini 
orpus igitur super recta hoc modo iiiclinatn iiiotu horizoutali colcrri 
L’ogreditur. 

SCHOLION 

131. Simili modo quoque inveniri potest, super quanani iufinitarum c 
irum similiuin AM, AM (Fig. 18, p. 53) corpus doscensii citissiino ad dat 
irvani porvoniat. Nam si linea GMTI fuorit curva quaecuuquo tang( 
irvam CMM in M, corpus super liac curva Aj\1 cclerritno ad curv 
ME })crveniflt, si quidem tota curva GMJl extra curvam CMM Cue 
ta. Eodcru ctiam modo po.ssot. dotcmiinari, si ciirvao AM, AM non fuer 
miles, super quanam corpus colerriino ad datam lineam GH perveniat. 
finitis euim curvis CMM arcus isochroiios absciiidcutibus oa (^sfc qiiaoron 
lao datam GMH tangat, oritquo ca curva AM, quae per punctuni C( 
.cfcus transit, ea, quae quaeritur. Sed cum iu his ensibns difficile plorumc 
t curvas CLIO/' invouiro multoquo diflicilius cam determinaro, qiuio dati 
iioam tangat, quaestioiiom ad curvas similes tautujn rcstriuximus. 


PROPOSITIO 16 

TIIEOREMA 

132. Tmponi descensuum, quibus corjms curvas AM et Am (Fig. 20, p. 
miles simililerque cx puncto A percurrit, sunt in ratione sukluplic 

Icnm liomoloqorum. 

DEMONSTRATJO 

Quia curvac AM, Am sunt .similes, erimt AM\Am, A]?\Ap 
'M \pm in data ratione, uempu ea, quam latora hoinologa tonent; 
itio latorum liomologorum E'.n. Quia coloritas in M est ad celoritat 
I m ut y AP ad V Ap, enmt celoritates in M ot Hi in ratione subduplici 
terum liomologorum. Sumaiitur iam ex M ct m clementa simiLia, ration 
dlicei. N ad n toucutia, enmt tompora, quibus haec duo elementa honiok 
srciuTuntiir, in ratione composita ex dirccta elomentorum, i. e. N ad n, 


rcciproca celciritatuni, i. e. Ex quo sequitur tempo 

varum AM, Am cleuieiifca hoinologa peixiurimtur, esse in rati 


A 



latonim homologornm. Qmire, cum linec ratio sit coustans, 
totac curvuc AM ot Am porcun-uiitur, oandoin banc ratiou{uu te 

COROLEARIUM i 

133. Tompoia igitur, qnibus arcus cii'cularos similes sin 
closconsu poi'curruntur, .sunt in subdnplicatii rationo nuliorum, 

COKOLLAHIUM 2 

13-1. Peudnla igitur, quao arcus circularoa similes doscribii 
ab.solvciit tomporibus, quae rationom subduplicn.tam longitudin 
teiiebuuL. 

COROLLAIUUM 3 

135. Eadom ratio teinporuin locum habot, si corpora p( 
ciilos dcscribant, sod alias curvas, dnmmodo cao fuoi-iut iutor 
lesque arcus absolvantur. 

SOHOLION 

136. In his aiitoin omnibus potontiam sollicitantom S( 
uiuforineni deorauinqiio tendontoin, otiainsi banc conditione 
Hanc enim hypotbesin ante pertractaro constituimiis, quam i 
progressuvi. 
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PROPOSJTIO 17 

PH013LKMA 

B7. If/xidcnte solUdimiie imiformi fendeufcqiic deorsiini movcahtr 

su 2 }a- curoa quccciaique Aiil (Fig. 21) cum duta celeriiafc iniliuU iu A; 
inare motum corporis super hac cuna et pressmeui, quam curva in singulis 
i suslinet. 


SOUUTK) 

o.sihi pofceiiJ.ia .sollioitfiMtc // et celorifcato iuiUali in A (inbita altitiidini 
iteroatjud AP^ -x, /'jU — v/, ylil/'^s et celeritnle in M debita alti- 
V, Iiiy poHitis erit dv=^fj(h- (g 93), unde fit 
f //j'. JWoqiio tompiis per arciim AA/ erit 
• iJoiudo pre?3Hi() totalis, qiiam austiiiet 

ij.i, 

secundum directionoin nonnalis MN, erit (§93) 

^fjdy f ^vdxddg ^gdg , gx)dx(l(hi 
(Is ds^ fhs ds^ 

ito dx olonionto coiifttante. Hoc eoiiii tnntuni 
huoc soliitio a soUitiono propositionis 13, 
ibi osHot i) = gx, hie vero sit v = h-\'0'C. 
j igitiiv rormulis turn niotns tnni pressio cognoscitnr. Q. IjI. J. 

COROLT.A1UUAI 1 

18. Si linea AAI i’uerit recta, iaiu ex § 88 intclligitur tempiis per AM 

1 {.onipns descensus ]jer AP cadom celeritate Vb ince])ti, ut csb AAf 
\ Pi-cssio voro ob ovancscentoin vini ccutrifugam erit sen constans. 

COROT.LARTUM 2 

19. Pntot ctiain hoc casu, quo motus non a qiiiete incipit, celeritatcm 
itudiuo tautuiu pendere. Qiuirc, quaecunque fiicrit curva AM, celeritas 
is in quovis eius puncto iuuotcscit, etiam incognita curvao natura. 

lAiiui Ktii.rui Opera omnia Ua Jlccliauicn 


A 
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EXEMPLUiM 1 


140. Sifc curva AM parabola vorticein in A ot i 
habcni.s; crit Di*go posita eius i)ftiainot.io = a 


ot 


j/= ax 



et, 


, dr \/(u^ '1 

(Ir «= • y 

2 ya -X 


liabpbilur orgo lompns i>cv AM 

__ rdxy{ii -r -ix) ^ 

"J 2 yxib-rffx) 

Doilulc, cum ))Osito dx conatanio sit ddy =■- . or 

* ‘iryo.x 

dxdihj _ —2 a 

(h' (a .j, ,j j/fa’' -j- -l tix) 

Consoquonier pvossio tota-bs osb 

!iu A ii{j) -v ijx) 

y(a^ + I rt.r) (a h <1 |^(h® -|- -1 ax) ( a H- ■! x) y 


L’OBOLLARIUM 

141. Si igitni* eat b = , pressio curvao evanesc 

casii Ubei'O in bac parabola inovori posset, qiii cst otir 
(lento libro [§ rj64] portrucUitus. 

COKOLLAUIUM 4 

142. Exjslenlo igiliir = -J (/«■ enb teinpus por arc 

__ I' dx 2 

Hoc ergo tonipus aocpiatur bompori descensus por abs 
iuccpti. 


o9 
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COHOLLARIUM f) 

.43. Si l>> l (j(i, prussio fife ncgfiiiva; turn igitur ciirva in pliigain axi 
)ppo9it.ain pvcmitur. Alai dircctio prcasionis orit iu il/.iV. 

.itas vero pveaaionia iu aingnlia curvao punctis orit reciproco ut radius 

KXEMPLaAI 2 

.44. Si curva Aj\f fnorit circiiliia, cuius i*adius =a ot contnnn in 
fill AP sit po.sifcum, Grit 

, adx — xdx . , <tdx 

fhi = , ot. ds ^ r 

l/(2 a. t* -;»•*) y{‘i(ix — x^) 

ivgd tnnipns, fpio avcua AM pcvcuvnfcuv, ' 

/* 

y(2ax — x^)(b + ffx) 

' cu 2 n sit 

dxddij — 1 

(/S® (I 

rcssio, quam circiilus in ])uucto M patitur, 

(JX 2(b-r<jx) '^qx 2b 

— — J f ■> _ . . . 

■ a a ' a a 

COUOTJARIUM (i 

,45. Tompufl p(3v logaritlimos cxprimi potest, si fuerit lit aiitem 

sou corpus perpotuo in A inanebifc. Id quod per supra tradita (§ 97) 
Nam quia curva in A est iiormalis in AP neque radius osouli 
;o ])arvu8, corpus dcscendere non potost. 

COROLLARIUM 7 

.4G. Si est h = — sou celeritas initialis t<\nta, quantam corpus acquirit 
do ox altitudiiio dimidii radii circuli, pressio totalis cum vi centrifnga 
louspiraus atque = orit itaque altitudiiu percursae proportionalis. 
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DEFINITIO 3 


147. Mollis oscillalorius est nioius reciproc.Hs, quo corpu 
irccdil tih initio moius M (Fig. 2:^). Jiu si coi'jnis snpci (■/ 
pri/ioj ikscmkl super MA, lum ascciulet in Aj\' , domic 



Fig. 


dtdudc ex K iferioK ikscemkl ascendetque in arcii AM, quo 
honcque permhou conliuuahit. Atque ialis molu.s oscillaloviu 


G0J70LLA1UUM 1 

148. Motus oscillalorius ergo consistit in iiltorniH ( 
siljus super linca curva; atquo doscensu molu accoloi’a 
vero celeritatem acqiiisitam vuvsus pordit. 


COROLLAUIUM 2 

149. Quilibet ergo descensus super eadcin cuvvivn ] 
jn-aecedens ascensus contigit Quavc, cum ccleiitas co 
tantmn pendeat iu vacuo, corpvrs in oodem cuvvao pu 
sive in dosceusu eaudem ha-bet celovitatein. 


COHOLLARIUM 3 

190. Kx quo sequiliur tempos cle.sceiisns per AlA i 
ascensus per AM similique modo tempus ascensus p 
sceiisiis per 
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COMOLl/AEIUM 4 

151. Corpus in avcu AN ascoiulens ad piinctiun N ns([ue porvciii 
od aoque album est ac |jimctuin M, ex quo cral clelnpsuin. Soquitur 1 

00 , quod celeritas per aliitudinem tantiini dotonninotur. 

COBOTjLAmUM 5 

152. Si cnvva AN siinilis et acqiialis fuerit ciirviio AM, turn mo 
r AN acqiialis erit motui per AM. Qiiare omnes asccnsns efc desceu' 
qualibus ficnb tcniporibiis. 


COROLLARIUiM fi 

153. Si cuvvao 1\[A, AN fiicrinfc dissimiles, ienipus saltern }) 0 i' Mj 
pialo crib tompori per NAMy sou tcinpora acccssionnm et rccessioin 
mb inter .so aequalin. 


COKOLLAliUlM 7 

154. Quia coj'piLS semper ad eandem nltitndinein pertiuget, uiiiiiife.sfci 
i, luuic motum oscillatoriiun jicrpetuo duravo deboro. 

COKOIjLARIUM 8 

155. Curva ergo ad motnm oscillatorium producondiun apta. ost oin 
rva, quao do puucto infimo A duos habet arcus ascondentes, lub MAN. 

SCROLION 1 

150. Expoauimu.s hie propriotates )nofcua o.scillatorii» qualoa ex expos 
pothosi potentiae sollicitantis unifovmis ct perpebuo doorsiun toiidei] 
nsequuntur. Kaedeiu vero quoquo locum habciit, si potontia iitcunquo 
atudine peiideab vel otiam ad fixum punctum dirigatur; id quod in sequ' 
)us pleuius apparebit. In medio resistonte vero res uliter se liabeb; m 
que ascensus per datam curvam siinilis est descensui por eandem, ner 
asconsu corpus ad aequalcm altifcudinem portingib ei, cx qua descei 
it delapsum. 


SCHOLION 2 

157. Vocari sold niotus per MAN itus, scquons voro mot 
reditus; cuusistit ergo motits oscillatorius ex altornis liibiiH 
O.scillfitio voro ab aliis vocalur motus ex itu et reditu coimtaua, 
ihis (plain reditus oscillatio vocafcur. Hie priori .senuii oacillu 
Jiccipieiniis, ita ut una oscillfitio ex uuo itii iino(|iio rediiii c 
vevo atque reditus uterquo imo ascen.su unoquo descensii cf) 
ideo Integra oscillatio duos asceiisus duosque descensus coiuple 
igitur tempus itus aequale sit reditus iempori, erit iompiiH imiiii 
(iuplo niaius qiiaiu teiupus iinius itus sen reditus. 

COROLLAUnm 9 

158. Ill hoc ergo capite, in quo dc motii iu vacuo ngitu 
o.scillatorium examinarc velimus, vel ascensiis vol dc'seonsus 
duabus ciirvae partibus /LM, AN consicleraro o]nis habobiinus. 

SCUOLIOK 3 

150. Niliil vefert, utrum arcus AM^iAN unam cuvvaiu co 
sfcituant, au vero sint diversae curvao, dummodo iu A ita sir 
ut comuiuuem babcant tangentem; alias enim motns portiirbui 
ad luotuui oscillatorium iuquireudum tantum opus est, ut iiiotus 
AM ct AN seovsuui definiamus. Sul'ficit oniin hoc tnin ad 
dotermiuandas turn ad relatiouom inter raaiorcs ininoro.sqiio 
iuvGuiendain. Vocantur uutem eae oscillaMouo.s maioros, (pit 
arcubns absolnmtur, mioores vero, quae miiioribus. 

SCHOLION 4 

IGO. Ex propositiooo 6 (§ 49) porspicitur. quoinodo osa 
peudulorum eftici qiieant, scilicet ope evoliitae curvarain AjM ot 
quas filum circumducitur. Ab Hugknio etiam iato poudulor 
oscillationes accommodatuv, ut vol ox eins iiistituto, quo oo m 
logia pevficienda utitur, apparet. Kaedem vero difficultatcs, qiu 
coimneiuoravimus, hie locum habeul. Quamobrom inotum panel 
lineis hic tantum investigabimus mcutemque ab omnibus pondul 
stantiis abducemus, quae nostrum iiistitutum turbare possent. 
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PROPOSmO 18 
PKOBLEMA 

Eci.istcnie poieniia sollkitanie miifonni et dcorsiim directa (leternunare 
■eimis sau descensus }}er quemvis circuli aram EA (t'ig. 23) in punch 
'>no A terminatum. 


SOLUTIO 


ciiciili contrnni, ftiit CA riidins vex’ticalis seu pEiVfillelus dircctioni 
f/. I onatur AC—a ot jivcus AE aUltiulo AG = b, evit cclcvitas 
i)ancl<) A dchiia uliitudiiu gh^ (juia corpus ex E desccudeus tmitani 


:donULl.ein, cum in per- 
Alquo tuntiim celontatom 
A Imlioro debot, ufc ad E 
'indni.'n possifc. Cousiderctur 
CUR AE oJoinontum ct 
P orih 


'EM == y(2ax - 


Aim 


a (lx 

y(2ax — a;®) 



oro in il/ orit debitu altitudini g^GP^ijb^tjx (§93). Tompus 
I oloinontum Mm sivo ascensu sive descensu percurritur, erifc 


Q,(lx 

y^ {b — x) (2 ax — x^) 


infcograri non potesi, per .series oius integrals expriinomus. 
ito 2a = c 


1 

-*-.r)(2«a — 


"b , X'(b-he) , x^(3P+ 2/jc 

£ r 8iV' 

^hc A 

a^(6&^ + 36®c + 36c*-{-6c^) , , 

_L .._i — i _L Qtc 

^ leftV ' 


Est 


xei* multiplicatum ot integratuin dat tempiis, quo arcus AM 
Va 
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TOMUS ALTKll CAPUT U § 1GI-1G5 


absolvitur, 


]'^2a.r/- , .v(6 1- c) . -p 26c -r ^^c*) , 6® -r 3 h^c -j- G6 c'- -*- 5( 

'406V ‘ ■ ■ " 112h^? 


Totum vero tcnipns per arcum BA protlibifc, si fiat re ^ 6 et ratic 
ad diiiinetriun =» n : 1, quo posilo liabcbitur*) 


V‘2a/x ^.t 63 -hutcU- -1- ^ 

\ -2 '^8^ ‘ 128c 2 914; v * .Jc 


2]'V 


-r 


Ubi coefficieutes 1, y, otc. suiib quadrala coelTinientiuin 1, 1-, 


doiuit, si (1 — ^) ■ iu sericin vesolvituv. Ex hac igiiiw seric t 
pioxime potest invoniri. Q. E. 1. 


COROLLAHIUjM 1 

1G2. Quo maior igitur arcus BA est, oo inaius qnoqiio orit 
is peremrituv. Fit enitn po.stfco h=-=*2u^-^c teinpus infiuituiri, 
descoiisu somicii'culum ncqiiaquani describoro potust, 


COUOLLAIUUM 2 

1G3. Si igitiu* corpus oscillatono moin inovotiu* in nreu ci 
erit tempus nuius itus vol roditus diiplo iniiius qinim iompus un 
vel descimsus, quia tompus per AKF Jicqunie osfc tcinpori pur A. 
nuius iius veditusvo tcnipus sou tempus diinicliao oscillationis oril 


^i/2a /i 1 ^ 

■|7j‘ A 4c "*■ G4c“ 



Integra voro oscillatio tomporo duplo mniore absolvobur. 


SCHOLION 1 

164. Series liaec tompus expritiicns statim lioc niodo poti 
Teinpori.s elementum in hos factoros resolvatur 


adx 1 

yfjibx — xx) /(2« — x) 


1) Vide scJiolion 1. 


W St 
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T lioaterioi* tantum in sevioin comnautetur, scilicet lianc 

..L t 

V'' ‘2cyr U4-c^yc~^^^' 

' c‘. Quia autoiii post intogrationem fit x-^h, eiit 

==.,1 ^i nb r x^dj _ 

(hx - x^) ’ J |/(i.^. - 2 ’ J "= ■■■ 2 ■ 4 ’ 

f... ^ i - '^-b-nP 

y(bx-x-) y-4-6" ■ 

fi i.oiaini dosconsus toinpus ut ante coIJigitur 

:tl/2rt/^ , Ih , 9/>^ . 22r)/»^ 
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V .Ic^ (Mc^ "*■ 2304 


8CU0L10N 2 

Quo apparoai, a ouiusimm aeqiiafcionis cotisti-uctiono suiiimatio seriei 
^ + 47 + Ji? + 


)onu 


411 Honoi 


h_ ^ tj_ 
c “ i + it 


/•ii' 

t 


e niiniorum, cuius log. est =1. His positis 
thoclo ill Coinnicnt. Acad. Hetrop. Tom. Yll 
)quatio 


n , q^dt 


Idl 


OX mea series sura- 
exposita‘) invenitur 


iquationo, si construi posset, invenirotur q in i indequc ipsa sninma 
por ^ • Quia autem aequatio constructionem non admittlt, in se 


Uut.RRi Coinmontntio 41 (iiidicis Rkrstrokmiasi): De summis sciieium ycviprocuyum, 
lead. sc. Petrop. 7 (1734/6), 1740, p. 123; J.koxkardi Evi.eri Opera omnia, 
14. P. St. 

JojLi.iii Oporn oiDuia Il8 Mochanica 
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.necfat. apiwvet earn tamon constn.i posse, quia s.unma sovioi per (.o,upo 
roircaio ope qua.l.at.u-avnm assign, .vi potest. Data on„n sunnua .sunn, , 
eonHti-uctio iiequationis invvntae scquitur. 


COKOLLARfUM 3 


ICG. Si ai-ciis Ali, in quo descensus vel iisceusus alisolvitur, pomtui- , 
tinite parvus, tempus per cum toinen non fit infinite pan'll, n. Inviiiifai 
eiiini ill .-.vpicssiuiie tmuporis tantiini h eritipic tempus descnusiis vnl nsnims 
per avcuiu A K evanescentem 

:rl/2_a 

21/<7 


COROLLARIUM 4 

1G7. Iinicta altera cireiili imi'to AF cwm AK oscillafcmuGs por avcuiu Fj 
uvunGseoutem fieut iuHnite pavvae; teniporo tamoii absolvciitiir iiiiito. Scil'n 
tempus unius itus vel reditus sen tempus uums diniidiac OHcUlaUuuiu evil 

_ a l'^2 « 

Vo 


CORORLARIUM 5 

KiS. Tempovii igituv hulusmocli oscillatioiumi infinite parvanim Hunt 
raliono siibduidicata coraposita cx dirocta radionim ct vocipvoca pol.nntiav 
fioUicitautiuui, 


COROLLAIUUM G 

1G9. Haec eadcni valent, si potontia sollicitans non I'uorii, uniron 
Nam utcunquo vaiiabilis ponatiir, taiuen, duin iu corpus super uveu iutii 
parvo moluin agit, constaiitein habebit valorem. 

COROIiLAlUUM 7 

170. Iiitelligitur, etiamsi curva FAF non fueiit circulus, sed cuvva qi 
cuuque, turn otiam, quae hie alhita sunt, ad oscillationes infinite parvus au 
hue curva portiuere. Turn vero loco radii a radius osculi huius curviie 
pimcto inlimo A est accipiendiis. 
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OOHOLLAlUaM 8 

1. Huiusinodi oscillationo;^ super arcu infinite ]mrvo KAF efliciuntiiv 
mluli, cuius longitude ost r.ulius AC. 'i’empova igitur oscillationum 

pnrvurmn ponduloruni sunt dircctc ut. i*udix qiiadrata ex longitucline 
ot rociproco ut radix ejuadrata ex potentia sollicitanto. 

COlU)IiT.Al{IUM 9 

2. Si curva AN2<' non fiicrit acqimlis cnrvac // yV./'/, pro oscillationibus 
])afvi.s radium osculi in A tantuin coiiaideraro siiflicii. Sit is = «, 

nipiis ascensus por arciitn AF inlinito parviiin = atquo onm 

descensus por aveum FMA ovanosccntein sit crit tompus nnius 

21/-7 ^ 

11 dimidiao oscillationis super curva composita EAF 

^ it{y a ')r_y «) ^ 

“ ■ ■■ y^<j 
CO,UOril.ARIUM 10 

M. Si oscillationes non fucrint infinlio parvae super circulo A D, 
w oscillationum maiora orunt, quo inaioros sint oscillationum aveus. 
si oscillationes tanion siut vjilde parvae, orit lomi)US talia oscillationis 
ipiis oscillationis inlinito parvae ut quadruphnn dianietri civculi sinu 
irons porcursi auctuin ad quadniplum diainctri ipsum. 

COllOLliARtUM 11 

A. Altitudo, ox (jua corpus oodeni toinporo ub eadem potentia // solU- 
I doscendit, quo lit descensus j)or arcuin FJ^fA infinite parvinn, ost 
sou est ad octavuin radii partoin nt qnadratiim })eripheria6 circuli ad 
turn diametri; quain proximo ergo haec alt-itucio orit ^ a. 

COROLLARIUM 12 

5. Super chorda autera arcus FMA corpus doscendit tempore eodem, 
r diametrum circuli (§ 102). Quaro tempus descensus 8u])cr chorda in- 

9 * 


{;;;, TOMUS ALTER L'APDT II § 

tiiiito pnivji L'st ad tempua dosceusus svipcr arcu vespoi^douto ut ' j 

i. e. ut diaiiu'tc’i- ad fjuartam pcviplieriae partem. At(|iie tom] 

’ ... • • 
scciisiis ox (linmetro sou (lu])la pondiili loiigitiidiiio e.st ail toni])Uft uuius l 

oscillationis infinite parvao ex itu et reditu compositao iifc diaiiietor a 

phoriam. 

SCIIOLION 8 

176. Si duo arena circular 
ct FA (Fig. 21), super (piil)i 
iimctis oscillationos i)oraguntin 
sunt aequales, opo pondiili luu 
lationoa confici possiint, si in co 
arcus AF clavus infigatur, ut 
CA, postquam arenni FA ciri 
truni C doscripsit, in K rel 
ct circa contriiui K arcuin y 
scribat. 

FROPOSITIO 10 

PROBLEMA 

177. Da(a poteniia ^llicifmie invenirc lontjUudinm penduli mpnilc 
oscillatiom mpeieutis, quod shujulos Uiis rcdiiusve urn minuio svciindo 

SOLUTIO 

Existento a longitudiiie penduli quaesita eb g potontia sollicitaiito, 
vim gvavitatis dDuotante, est, tompus unius dimidiao osciltabioiiis 
parvao * Hacc vero expressio ut in minutis sccundis habeatui 

tudo a in pavtibua millesimis pedis Hhonani osb exprimenda ct 
per 250 dividonda, ut ex primo libro [§ 221] apparofc. Qua; 
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bubitur iempun unius cUmicliao oscilhiUoniR 

~ — ■ , min. sec. 

250 

larn, oum hoc tcmpus uiium ininutum aecundum osso debeat, erit 

7tK2a = 260/i/ 

fjUO 

« = 3166 I g pai*t. mill, pedis llhon. 

jc 4 

IOC oi-go ost longitiido ponduli somioscillationcs uno niiinitci socundo ab.s 
inti.s. Q. E. I. 

COUOLLARIUM 1 

178. Longitndines ergo pondnloruin eodem tempore oscillationes pe 
mtiuin, sed a divorsis poteniiis sollicitiUomm, .sunt in ipsavum potenbian 
tiono. 

COROTiLARTUM 2 

17!). Si potentia aollicitans g acqu.alis cst vi gravitatis 1, qui casus 
cillationcfl in snpovneio torvno lactun compotit, orit pondnli longitndo, qi 
iis rodituaquo singnlos uno inirmto aocmido absolvit, 

= 3,1662.5 podutn Uhen. 

w triuin pedum cum soxta pedis ])arto. 

SCHOLION 1 

180. Apjirimo convoiiit haoc longitndo cum oa, qiiain Hugknius pov 
3rimonta invfjiiit; ox quo apparol, nos in praecodonto libro f§ 220] numcr 
')626 scnip. ])cdis Uhenaiii recti? pro altitudino, ox qua corpus vi gravitj 
tllicilaUuii i,eJuporc uuius niiiinti seenndi dolabitur, assumsisso; ox hoc ci 
iimcro fluit numcrus 250, per quoin tcinporum oxprossiones dividi debe 
t, ininuta secunda iiraebeant. Cum igitur Huor.Nius longitudinis 3,166 \ 
irtiam partem pro pedo univcrsali baberi velit, quippo cuius longitudo ubii 
;rrarum per ob.servationes potest doterminari, continebit liic pcs univorsi 
)55 partes millesiinas pedis Rhcnani. 


SCHOLION 2 

m. OKsorvatioiiibiis vevo hie pcs umvcimlis seqiionl.i mhxIo (-oiMMiodi^ 
sinii! (lelciminatm-. Sumatur poiHlulum longiUidims (\ quod ml nimiiiias oscil 
latioiu's fa.iciulas impcllainr, aumcrcctuvquc cius (Uinicliao oH<.-illal.ioncs (,(wr 
povc unius liorue I'avinaquo numevus sit h, ita ut uuel Homioscilhitio iibno 
vatur toniporo min. see. Sit iam tongiUulo peiululi wMiuosc.ilhiUoiu 
niinutis sonuulis’absolvcnfcis^. Quare. cum tenipnra oscilliaioiuim divo.rHonii 
l.piiiliiloniiii ah ('adorn potciitia sollicitatormn sint in snlxluplicida rsitum 
|ioiKluloriini (§nij, crit 

; ] =. Vf: \'2 


idooque 


- 


nY 


12060000 


et cousequenter pes universalis 


88 880000 


COROLLARIUM 3 

182. Pendulum igitur qimdruplo longius quiun 3100 | scnip. |)odin Illn 
nani semioscillationes duohus miuutis secundis ah.solvpl., quia ioinponi oHtu 
littiomnn simt in suhduplicata latiouc longitudimini pendulonini. 

COilOLLARIUM 4 

183. Cum semidiamotev telUms sit 20382230 pod. Uhon., si ta,iit;iio long 
tudinis pendulum eoncipiatur, durahit eius nna semioscilliibio 2531) min. an 
Quavc in boris 24 pvope 17 osciUationes integras fibaolvot. 


COROLLARIUM 5 

185.') Quia terapus dimidiae oscillatioais crit Inmpus intogn 

oscdlafcioms At hiiic tempori acquale osfc tornpus rovolutionis in i)oi 

pheria^-rali radu a a corpore raotu libero peractao, quod ad centrum civer 

1) Kditio phneeps false orailtil nuraenim 184. 


P. St. 


liM MOTH I'llNOTI snrKK MATA IJN’KA (N VA(M:o 


VI 


■ vi //, III' I'V IIIm’o IS ^'l-l ‘MM'*'’ "I- llmir oli nMii l<'m|iii.'i 

inicilliil iniiis iiil jirii'lnll MimiiiliaiiU'i I'o l(M'r:i(' :uM|u;itiH !UM|u:»lur 

i. (|tio i iir|iiiM |)i'oii'<'l mn in Irmn* iiiiniti rnvoliil iniu'in |h‘|’:i- 

( )^<l cndi I' vi'i'o I i'or|in:< line iiindn nniOiiii IciniMiri' '.i l 

11 Ii'l'n I V I'nvnlui intiCM cmsi' :i)im<iIiiI iii'iiin. 

Colint.I.AintiM (i 

(I. Ciiiii \\'> lO'iiviliiliM liif :nl vim, iina i‘in'|iiiM in Mii|ii‘rlii'ii* hoHm ml 

II Miiliii ni|(i'liir, nl II ml hKK)'), ci'il. |ii>ii{|iili, i|nnil in nu|mi'- 

iHm !<<'inii);)i'it)armni':< niiinihi .‘imindu alianhil, lu'il. H.Ik'iiiiii. 

11111(1(1 (ill [O'nvilalnin in Invia 'J’,' liilr jii'iiilnliini Itnif'iiin 

|H jicil. AI(H'‘' MiHM'iTicIi' Sal-inni «ili ;.n'avil:if(‘iii hillM jmmlnli 

(III I'lil. •I.O.'il [ii'il. 

I’ROIMISITIO :ji) 

I'UuMI.KMA 

V, Si fmrif tHint H.tli ( I''ih. »/«</ (iunl usiilliiiumta, tiirlnis 

iliiiiiithi .U' '-»/»(/ ffu i,:t>ni(tli H h th.'.i i , ili{iniiiiiiur hmintH 

nnis fill ifiiinufid (ninni S.IF i.trJintr jintiulm wUuitHntv nutfuimi il 

I (null iiti . ,o 



.1 


S(tLU'l’Ui 

I riuiius (iMiMili in J, iii'iiijpt* .iff, (i. *|ui nnl iliipliiiii iliiimnlri (‘irruli 
[nrin .1 mil cri^n A(‘ ]. u nl jtliscinMii x nl, iircii iv- 


Kiliiid jiriiii I'i’H : Ilf innn i(</ n 


riiirixil I'. ST 
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spondento ylil/=s erit ex nature cycloidis 

=-= 2ax. 


Sii iam abscissa aiCHi EAF, (pii inntu oscillafcorio percurri 
AG=^h\ crit colcntas in pnncto iufinio dobita iiliitudini gl 
M debita lUtitndiiii — Quare, cum sit 


, adx 
ds=- . - 
|/2 ax 


orit tempus, quo arcus AM porcurvilair, 



(lx \^'2a 
y(f{hx--x^) 


\/2a r (lx 
- \^(J * V{l^x — xx) 


Est vGvo, si post iiitogi-aUouoni ponatur a: =-■ b, ([uo tempus p 
AB pvodeat, 

r dx 

J . rss 71 

t/ Vlhx — 


SOU poviplievia circuli )jov diumolrtim diviaa. Quuvo tompua 
vol dcaconsua cat 

Ti.y^a 
“ 2 i/p 


et tempus uiiius itiis vol roditus per arcinn BAB orit 

= 'T/ 2 a _ 

Vu 

A.tquo tompus uuius iutegrae oscillntionis (siit 


Q. K 1. 


27c|/2a 


COKOLTjAUIUM 1 

188. Quia in lianc toinporis oxprossioiiem littera b, 
arcus BAb' detormiimt, non ingrediliir, oiimiuin oscillationun 
super eadom cycloide perficiuntur, simt inter so acqualia. 
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COROLLARIUM 2 

189. Tompus ergo uuiuscuiusquc o.sciDationis orib aequale tcinpori oi 
Lionis per arculuni infinito pavvuin. At arciilus infinite parvus coug 
m aroulo circuU radio OA (la-^cripti. Quaro tonipiis cuiusque oscillati( 
per cj'cloide .BA D aeqnalc erit tempori, quo pendulum longibuclinis a Oi 
tioneni minimain absolvit. Id quod ctiam ox praccodente propositi 
ucet; tempus cnim minimae oscilla-tionis ponduli a cst = 2 (§ 107), 

dem formula tempus unins oscillationis iiitegrao super c3''cloide oxpresF 
vouimus. 


COKOUT.ARIUM 3 

190. Si igitur pendulum ita- adaptetur, ut corpus oscilhina in cycle 
ovoalur, oninos cius oscillationos, sivo fiicrint naignao sivo piirvao, acq 
nia absolvonbur tcmporibiis. Quare si AO fuorit = 3106 | scriip. pi 
liomini, singulao seuiioscillationc.s inimito scenndo absolvoixtur. 

CORObliAlUUM 4 

191. Oinno.s igitur descensus super cycloido ad pimcLuin infinuini yi s 
irjuitoniporanoi son isochroni, item onmos asconan.s ex puncto infimo 
>nec coleritas fuorit absumta. Tom[)us voi'o nuius asconsns vol dcscor 

nY^a ^ 

2i/<? ' 

SCHOLION 1 

192. Proptor bauc propriotatom cyclois tantochroiiao nomine appol 
lob, quia oniuos oscillationes super ea eodoiii ioniporo absolvnntur. Hugei 
'inius hauc eximiani cycloidis propriotatom dotoxit sbatimquo cogitavit 
cloido in locum circuli substituonda in oscLllatiouibus, id quod in horolo 
ecit. Nunc tamon bGrologiorum artifices liunc oscillandi inodum rui 
(soi’ucrunt, quod eiiis usuni uirais exiguum compercriut. Atquo corte 
iciio {piaclibet curva oscillationes isoclironas producit, quia porpetuo eius( 
aguitudinis oxistunt. In inoclio resistonto vero, quo oscillationos decresc 
clois banc propriotatom araittifc ideoquo nullins ost utilitatis. 

liKONHAUDi Eui.uni Opova omnia Il.a Mcclmnicn 10 
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SCIIOLION 2 


103. Intcilligltur etmiii, si duao ci^cloidcs A efc AF 
(lissimiles in puncUs infimis iunganiur, oscillat.iones sapor ci 
FAF aoqiialibus loinporibHs abaolvi. Kain cnin super ut 
asconsus vol descensus sint consLantis qiianlltatis, otiani s 
neinpo tcinpora .somioscjllationum et inlcgrarnin oscillatioi 
eruni; acqualia Sit diiplum diamotri circuli gcnoranii.s cj-do 
erit tempos uiiiuR asconsus vel descoiisus super AF = 
reditusvo super curva coinposila FjAP' absolvctur tenipon; 

-I- I^itO 

Vu 


intogja vero o.scillatio icnipori' ^ 


SCMOldON y 

104. Oi'(Jo rnquircret, iit, untcqUtiin ail alias poteutiao ^ 
rcclionos pvogrcduiinuv, cnTectus potontiae, cuius directiones sint a( 
sod vai'ial)ik*s, ovolvoroinus moUimcjuo corporis a huiusmodi pot 
super data curva iiivosLigaronuis. Sod c\uii cxmiiphi inutuni 
continoutia nobis ndlmc Intoaiit utqm; priiicipia,, quoruin o))i 
quaquo curva rognosciinv, iain sint exposita, jdcnioroin trucbi 
foroimi.s, ubi carvas .siimus ii»vostjgatiiri, super quibus corpu; 
poleniiis soDicitainin data lego incedat. 


PROPOSITIO 21 

PHOBLEMA. 

10;'). Si corpus pcrpclm -oi quacAinque ad centrum fmm C 
irahdur alguc siipcr duia curva AA[ moueatur, dciermimire. mntnm 
hoc Unea ct pressionem, quam curva hi singulis punctis snsiinct. 

SOLUTIO 

Sit cori)ori3 cclcritas iniUalis in A debita altituduii b ei 
Centro 0 dislaulla AC>^a. Coloritas vero corporis in quo( 
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loco M debita sit altitudini v ct vis, qua corpus in M versus 6' sollicii 
sit == P cxistente vi gravitatis corporis moti =1. Dicatnv distaiitia 
U ot arcus AM s; erit clomeutum 
et Mn — — dy. Centro C doscribantur ar- 
cus circularos MP, mp', erit AP^a — y, 

Pp = Mu == — dy. Iain ducta taugontc MT 
in cainquo porpendiculo CT erit 


et 

undo erit 


MC:MT^- Mm:Mn 
il/0: CT^ Mm^miiy 




(Is 


ot (JT = 


ijy(ds--(hf) 

(Is 





Ex quibus, si vis centripeia in tangentialcin 
secundum M T ot novmalom aceuuilum 
MO resolvatur, erit vis tangontialis = — ot normalis = 

Ex vi tiingcutiuli orgo habebitur dv^ — Pdy. Ponatiir intorvalluni A1 
quo corpus propius ad coutnnn accossit; orit a-- y = x et d'.c — — dy. < 
orit dv^Pdx, ot si P a disUntia H(J pendeat, i)ot(!rit fpdx cxliibevi 
igitur intograli jPdx accepto, ut ovancscat posito orit 


w =» 6 -(- jpd%. 

Ex quo tempus per arcum AM orit 



ds 

V(h-\-!Pdx) 


Vis uormalis tota in pressiono curvae secundum MO insui 

Quo igitur bacc coiiimodius oxponatur ot cum vi contrifuga simul exliib 
pono porpcndiculum CT = p; orit vis uormalis = Doiudo radius 
MO orit =='0, ex quo babetnr vis contrifuga 

2i>dp 'idp(h+ fPdx) 

~ ydy ~ ydy 


7G 


TOMUS ALTER CAPUT H § 19o-202 


cuius eft'ectus uil'ectui vis nonnalis est contrariiiB. 
vorsiia 210 ])rGmefcjir vi 

Pjx/i/— 2 //(•?;)-* ^(ip fPdx 


Q. I. 


Qumnobroi 


COROLLA RIUM 1 


196. Si igitur vis P a distautia y tautnni pcndoat, ifca 
EiequalibuH a ceiitro (listantiis acquulitor ni’f^eabir, colci-it 
cUstnufcia quoquo taiitiim peiidebiL atquo corpus super curva . 
aequalibus a. contn) distantiis acujuales haludut celoril.utes. 


COUOT.LARIUM 2 

197. Atquo iu quovis pun(*lo M coleiitas tania criL, 
corpus acquirorcl, si cadom coloviLito iiiiUa.li Vb ox A ptM- i 
desceJidorot, oxistonte uimijni)) CP^ CM'. 

COROLL ARIUM .M 

198. Etiamsi igiUir ipsa curva A M sit incognita, tanion 
oa nioLi iu qnuquc a centre C distiuiUa ccleritas potost assignf 
pro distanlia y 

V = h + fPd'X 

i.' 

GxistcntG — y. 

COKOLLAIUUM 4 

199. Si curva A2f. fucrit taRs, ut pressio, quaiu corpus i 
sit nulla, orit curva oa ipsa, qimm corpus inotuni in A cc 
choans liboro desciiberut. lint ilaqno pro luotii libero 

= 2bd]} + 'Mp f Vdx, 

sen ob dx=^ — dy babebitnr 

Ppdy -L ^}.dp JPdy =•■21 dp. 

p^J'Pdy == b2)^— hip 


Cuius integralis osfc 
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ifce h perpendiculo ex C in tangentein in A demisso. I^x ]iis aequa- 
19 iiivenifcur 

2hlt^dp 

lY^dy 

aocedciito Ubro [§ 587] pro motn libero inveninuia. 

GOROLLABIUM 5 

00. Ill motu igiliiir aupcr qimcunqiie curva AM pre.ssio, (piain curva 
Hficundum MO sustinofc, e.at 

__ <iiK.p'‘{h-\ frdx) (Utf.jd?! 

2 )yd!/ pdx(a~ai) pdx{a — x) 


EXlilMPLUW I 

01. Jriii; curva AM circulus centrum in C liabeua, crit niotiis corpovia 
:ius propter oaudoin oius peqiotuo u. contro viriuin C distautiiini. Quaro 
= h ot fPdx^O atquo toinpus por yl 71/* 

_ s ^ ylTir 
yh Yh ' 

) cum sit y = a, (3rit = a ot dji^djf. Qiminobrom prossio, quam 
secundum MO sou versus centrum (J sustinot, prodibit = .V — ■ 

10 perspicitur, si fuorit 7; = corpus libore por huiic circulum 
1 iri. 

RXRMPLUM 2 

32. Sit vis contripeta P potest-ati cuicunqno di.staiitiarum y proportion 
iGu P = '^n et curva AM spiralis loguritliniica circa centrum C, ita 

ji = my 

dp = mdy atquo ds = - 

y(i-nd) 

« h 1 C^d"dx g”-*-* — (n+ 1)7 j/'" 

v^o-tj j. OH-ir 


rgo 


atque tenipus pfv arfium A M 

i/(»4-i)r r . 

■ ./ -I- 0^'/*') 

l^vcssio vevo, riiiam cnrva secundum MO siisLinol., orii. 


COROLIiARIlJjM (> 

203. Corpus igiinr, cum in oontnini C porvoiiorib, c.olonLiiboni 
finitam, si h + 1 esfc minienis affirniativiis; nltitudo oniiri isU C(doi 

bita cst 


At si » -H 1 ost uumevus ncgativvis vol eiiam «= 0. cnloriius e-orpt 
orit infmito magua. 

COUOLUUJUM 7 

204. In ipso vero cenlro corpus vi inlhiita pronioinv dirociioiu' 
teiulente, sen vis coutrifuga pracvalebit, si fiioi’it i) > —d. Al si j/ , 
vis nornialis praevalebit alquo curvu vi inlinita vorsiis conlriiiii pro; 


PROPOSITIO 22 

PROBUilTA 

205. Si Lorjms lierpdno vi centripda ad ccMnim virhm G (b'ig;. 
tmhaiur dafoque sit ciirva BAF ad osciUamhim idonca, driernihu 
oscillaioriim corporis super Jmc curva. 

SOLUTIO 

Sifc vis cenfcripela fiinctioni cuicunqno distantiaruin ii conlro 
tioualis, evit ccleritas coi'poris in acqunlibus a contvo 0 clisbantiis, 
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iY, cadem. Tii E vero ot F celeritas corporis sifc iiullii; inaximu ver( 
in pnncto cuvvao A ceiitvo 6' proximo; diicaturque recta OAO. Corpiu 
per urcuin EAF oscillationcs absolved, ad quus 
definiendas inotiim corporia super ufcraque curva 
AE ct AF iuvcBt.i^^aro autticit. Sit coleritas 
corporis maxima, qiiam babot in debita alt.i- 
tvidhu 6 ct colcritas in quocimqnc puncto ilf 
debita altitudini v. Pouatur distautia ciii 

aequalis sit Ci^ *= ij ct vis contidpeta in M =P. 

Sit CA == a (it y\P^x atquo AG = k siiinta 
CG ^ CE\ Grit .V = rt + a; cfc OG=^CE=^a-\-k. 

Posito arcu AM = s orit tangens j 1/T, qiiani 
pcrpcndiculum ox 0 in cam doinissuin detor- 
minat, = idcoqiic vis tangenliulis 
quao motui corporis croscouto y cst contraria; 
unde habobitur 

(ly = — PA If = pA^c ot 0 — fPdx 

iiitograli jPdx ita accepto, ut ovnnoscat posito Si igitur p( 

V =» 0, dabit ox acquationo h ^ j Pdx valor ipsius x orutus iiitcrv 
AG Hou /c. Tompus ergo, quo arcus AM poi’curritur, esfc 

' __ds 

Vih-JPdP)' 

OX quo tempus per totum arcuin AE prodibifc, si post integratiuno 
inatifcutam, ut intogralo evanoscat posito (a; «0, ponat\n'J a; =» /c sovi j‘Pd 
Simili modo tompus per aveum AF invcniotiir, quo igitiir invonto s 
horum toniporuni dabit tompus unius soinioscillationis. Q. E. I. 

COROLbARIUM 1 

20G. Si curva AF siinilis et aequalis fuevit cuvvao AF,, tcmpoi 
utramquo orunt aequalia atquo ideo leinpus uuius somioscillatiouis aoqu 
duplo tompori per AE. 

EXIilMPLUM ] 

207. Si arcus EAE fuerifc infinite pa-vvus, i)otcutia sollicitans F 
stautiam a centro C invariabilem orit constsins = (j. Sib radius oscuU 




80 

iu A seu AO^ h; 
civculi evit 

et 

Sed ob y^a -|- x 


et 

ds 

At cam ait v = b 
mentum tempons 

At 


posito x^k fit =» 
temj)us per arcuin 



c 


Fig. 28. 


TOMUS ALTKR CAPUT H § 207-210 
crit Aid arcus circuli hoc radio descri 

- 2;r ' 

" ' — — -■ 

Dt X respoctu a ot h infmite pavvmn e 
.][T= 

h 

ktjdy h{a -V x)d‘x dx]/^ 

y'2ahx{a h) y2ahx{a h) ]/2{a-| 

— {jx klooque b=^^ijk, liabobimus t> -= < 
dx Yah 

Y^y{a -\'h){kx~x^) 
f dx 

J ]/(/^,r-./) 

11, poriplioriao circaU oxistento diainoti 
AE infinit-o ))arvuin est 

zYnh nY^ah 

Y'2tj{a-i- it) 2yff{a-\-k) 



COHOLFARlCJiVI 2 

208. Si ecntrnm vivium 
essot «==c\5, crii potontiao d 
idooquo ut supra orit toinpi 
ubsovibiir 

TtY^h 

~ 2]/^, ■ 

Al si arcus circuli i'Jyl At 
8CU 11 = 00 , evit toinpus per 

7vY*2a 

~ i/ff" ■ 


DE MOTU PUXCTI SUPER DATA LINEA IN VACUO 81 


COilOLLAlUUM 3 

Si ergo liic casus coniparef.ui* cum oscilhitionibus peuduli a po- 
loquo, sod dircctioucs sibi parallolas haboiilo, sollicitabi, erit pouduli 
longitudo ^ ■ 'I’enipua ouim unius descensus sen ascousus 

luli ost- (§ 16G) 

:t y^iih 
2\/(j{a 'i- h) 


EXEMPLUM 2 

3it iam (Fig. 28, p.80) vis contripeta- pobostali cuicuuque distantianun 
alis sen P = 'j-a ot linoa EF recta. Krit 


Jil 6 = |/(yy^ — ct fj — a. 


3 poiTO 


V 


V = 0 flet 





a-' ^ ' — !/“ ^ ‘ 

(«+ Or 


2/”+' « a’'"-' d- (« i)^r = (rt H- 
CE == c orifc 

/I*' -t- 1 _ /,U ^ t /»« + 1 1/" ^ 1 

ter ob ds— babobitur iompus per AM 


_ f ?fdijy(n-hi)r 

J y(/-- »■■>)'(> 

^rale ita est accipienduin, ut Hat =0 posito y=^(t. Tumquo facto 
obitur tempus pci' linoam EA. Seinioscillatio vero sou motiis per 
uabitur duplo liuius temporis. 


Rui.Kiii Opoia omnifl TIa .Meclianieii 


TOMUK AI/l’KK OAI'IIT M :.’l) 



^>11 FonaUir vih WMilvipnl.a dislanliis |nn|MirUun:iliM sc 
loinpus por A iH 

J \'i,r n‘)(r' ir') 


SjOik posiLo A oil ' ‘‘I- " 



n" (‘ril 


luulo lunuiiw poryl/',' cril. inii 

recta aljHolviiiitnr (imloiii iiiiiiiiurn niicill 

nY'2f coulicloUn:. 


2Vl Si esl- itiliinlf luna'ii, li'iiipiis iinliei 

roda orit (]U(i(jini 'A '-'i'" vis r(‘iilniii‘lii l.um ill. inn.-.ii 

pOSf^ili, Hit ('il -in oi‘il. “ !l i<lfo<|iio |i<ni)Mis iiiiiii!> scniinsril I; 
lit Hupra g 20H. 

roHni.I.AKlI .\1 !'• 


2l.'S, tjnia (liivclionrs pravKalis ii‘vi‘r;i coiivi'i'i'inil ml ri 
OOrpilH ill Hiip/'i'licii' li'Iliirm niij>i‘r riTia jH'jJPrln hoji/ujilnl 
pni'jigcro pOHm'.l, nisi rnsiHlnnl-iu «■!. iVii'l iumvi iiniK'iliii'iil. '1 
uiiiiiH MnnioscilliiiisHiiH l.iiliH fori'l. (nli n Mi'iniiliimn'l m ti-rnu' 
iniliut. rtOCIIlKl. (Jj 


IMinrosi'l'lii 

I’ifOllI.KMA 

2M. iS7 cO)'/iHs soUirJfdur a fluulmH tiuiinty.t uutinr luih nhi'.. ^ 
difcdio sil verlinilia jM Q 'JSl, p. s.'!), ultfiliiu lii>i i miltiff.. 
niohm corpom ah idk virilms SitfliciUid t^upir dufit lujni .IM f!. 

SOiAl'l’K) 

Sit coloritas in II inilln, in M lii'liiln aliiiinliiii r. Vis mi! 
cluin ^[Q Ri(, - >p (>1. cji HiHmmlum MP (j. I’nnalur I! H 
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B31 = iv, quas litteras ad dcscoiisum corporis ex quieto ex B adhi- 
ms. At pro asconsu ex A (luacuuquc cum celcritatc iiiitiali, qui luotus 
scillaliones rcfcrotur, sit AP = x=Q]\I\ 

= A Q = y ot arcus A M = s; cclcrilas 
corporis in -'j debita sit aititudini h\ erifc 
/ H- .'C const., item ^ ^ = const, ct 

— const., undo — 0[ , d^d-(///=0| 

!c + r^s = 0. Kcsolutis poteiitiis P ct Q 
)riiialcs ct tangentialos erit vis tangentialis 
(jrtn. — ^ ot vis norinalis cx P orta 

dw 

truhons secundum MN. Deindc erit vis 
intialis ox Q orta. = ot normsilis ex Q 

dio 

^ , quae ilU norinali ost contraria. tftvaqiic vis tangcntialis inotuin per 
accelorat idooque orii; 

dv Pdl- -[' Qd 0 ot y = f'Pdl fQdz 

ntegralibua ita acceptis, ut evanescant fnctis f ct ^^ = 0. Atquo pro 
isu ox A orit 

V = h — I Pdx — f Qdy 



ntegralibus ita suintis, ut evanescant positis x ot //""O. Poaitis igitur 
hi aoquationn y l'rdt-\- j Qdz, ct z^=^AJ) fiot y = A Quiiro 

us por BM orit 

f w 

V(JPdt ~\ fQih) 


iinpus por A Af 


/* da _ 


jQ oiomeuto dt vol dx coustunto erit radius osculi ciirvae in AI = 
3 vis coiitrifuga, cuius dircctio secundum MN ost, 


‘Idtddzif Pdt \-f_Q(U) 
'(Iw^ 


lis ergo vis, qua curva in M secundum AfN preniitur, cst 

_ Pdz - Qdt 2dtdde{fPdt^- fqds)^ 

~ dw * rfw® 


TOJrUS ALTER OAPUT II § 215-218 


COHOLLARIUM 1 

215. Si J- est fiincbio ipsius x vcl I quaeounqiio ot Q f 
vcl 2 quaecimqiie, bam Pdx quam Qdy intograri poionint, at 
ritas V potcrit exbiberi et opc acqiiationis pro c-urva tompwa 


COROLLARIUM 2 

21G. Quia quaecuuque et quotciinque potentiao solUciin 
eavura divectionea sint in co piano, in (pio eat curva AjMB, in 
poteutias possuiit reaolvi, baoc proposifcio latissinio patoi o 
complcctitur, qiiibus potentianun direcfciones ot curva Hunt i 

SCHOLION 

217. Patot fitiam baec propOHitio latiiis, si pauca. adiiciaii 
hcudit casus, quibus non oumos potoniiarmn diroctionoH 
ciu’vae. 1'uni enim bae potentiao in binaa snnt Tosolvontliio, 
sint in ipso cuwac ptauo, alterao. ad hoc planum uovmalcH. 
piano cuvvao aitao eodem modo, quo in propoHil<iono usi si 
dabuut accelerntionera corporis ot pimsionem socuiuluin M 
tentiac, quia normales sunt in curvain, in curva prcinonda tani 
Quaro hinc duplex nascotur pro.s.sio, quam curva. sustinot, a 
MN tUvccta, altera ad plamnn curvae normalis. Hamm igitnr 
num si media aumatur directio, prodibit diroctio potentiao ii 
qua curva preinituv. Quamobrem non ost opus, ut huiuam 
vamus, sed paucis attiugouius motum corporum super curva, 
est in piano site, ubi potontiam sollicitaniom constantom i 
dentem ponemus. 


PROPOSITIO 24 

PROBLEMA 

218. Exisfente poteniia soUicitante tmifomi ehisciue directio 
tendente determimre motum corporis super curva quacunque AM 
mn in eodem piano conslihtta. 

SObUTIO 

Sit curva AQ proiecUo curvao AM in piano horizoutali 
punctis quibusque proximis M ct m iu hoc planum perpendi 


l)K MUTU PUNf’TI .Sl.'rKlt DATA LINKA IN' VACt/O gr, 

ir ad axem ])ro lubitu assuratum yIP novinales QP et <jp jjoiiaturquc! 

^Q = ^f (it QM-^z. Sit corporis celeritas in A debita altitudini 
3 in M dobila altitudini v. Potcntia 
fi =//, qua corpus iu ilf secundum 
illicitatiir. Ducta tangento MT et 
ox Q porpoodicnlari QT rosolvatur 
i (j in tangontialoin ot normalom. 

Q : M T = V{dx^ + thf -j- dr) : dz 

^cntialis 

(}(h 

yidx^ (U'-\ 

)!) 

MQ ; QT^ )/(rfy + rf/): d,f) 

ualifl 

+ <hf -f (/«“) 

torn vis tiuigontialis niotuin rotardat, eril, 

dv = — (jdz ot o^--h — (jz, 
npus, (luo aveuB AM abaolvetur, ])rodit 

lbf~r dz^') 

V{h-<jz) 

nalis voro officiet, ut curva iu M a. corporc tanfa vi preinatnr iuxtu 
cm ad Mm normalom ot iu piano QMnq sitam. l.^rcinitur voro 
ractorca a vi centrifuga secundum dircctioncni jiositioiii radii osculi 
Ti vi 



r 

to )■ radium oscuU curvac in M. Invciiimus aul.em supra (% 71) po- 
radii osculi, ex qua proindo directio vis contrirugao imiotoscit. 

5 voro vis ceutrifugae dabitur ox radio osculi, qui §72 est invontus; 

)0 

rfy-q- ds^)^' 

y{dx^{d(h/ ddz^ + {dyddz— deddy)"^) 




TUilUS ALThK OAi'Ui iJ h- 

COROLLAIUUM 1 

219. Ccieritas igitnr cor|)Oris hoc quoqiio cas\i :il) ivU. 
pendet. Atqiie coleritfis iu M tanta esfc, quaiitajii corpus pf‘i’ 
cum coloritat.o in Q altitiulitii h dobita in M haboroL. 

ROilOLRMUU-M 2 

22(f. Non potorifc ergo corpu.s ad maiorom altiiiulincui ; 

ad Nam si cst fc — 0 ^ = 0, corpus iu ea altitudino onii 
g 

amisit ilei-nmqae (lc.scendeb. 


COllOLLARllIiM b 

221, Iiitolligituv ctiam, si potoutia unu cousians fiiiss 
vaviabilis P, turn inveutam fuissc cclevii.atoiu iu M doluiau 

/>- flhh. 

8CH0LI0N I 

222. Si iu piano vevticaU concipiatur curva AM (I’ig. dl 
zontalom AQ rolala fnevitqno yiQ‘= ciivvao AQ prnocod. iip 

praecod. fig., erit quoqiio curva A 
vae AM praecod. fig. Si iaiii coi 
AM ascendat cclorifcaio iniUali ii 
tudiin h ot ab eadeiu potoniia // sc 
Q y bit iu il/' quoquo ccloritatom altiim 
tarn. Atque icleo teuipus quo(iuo u 
congruet cum tempovo ascousus per AM in pruccod. fig. 
tioue niotns corporis super cum uon in eudorn piano sHa 
niotuin super curva in oodcui piano po.sil.a. Inter niobus cii 
erit (liscriinen; at pressioncs, quas liao dune ciirvao 
diversae. Quamobrem hoc modo pressio, ut libel;, potorib 
motu corporis super curva eodem. 

SCHOLION 2 

22S. PosuiruYis hactenus curvam, supor qua corpus move 
solUcitantem ima cum divoebione datas ex iisque inotuui 



] 
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i)E Mori: i’i:NC'n 8 Upku data unka in vac’Uo 

ii cnrvae f]oduxinm«. Kune igihir, cum hsiec {^iifficore possint, ad alias 
progrediemuv, in qnilms alia ))ro daUs acciiMnntnv roUqnaqne simt 
(mda. F;l pvi)iin quidein data sit pressio i!i singulis curvae piinctis ot 
•ia sollicitans; ox quihus ipsa enrva ofc iiioUis super oa debcafc itivcniri. 
3 aliis factis conihinal.ionibus iutor oas ixjs, quae iu coinputiiui voiiiunt, 
quaeslionos fonnabinius. 


PHOPOSJTIO 25 

PROBLEMiV 

!24. Si corpus a qmeunque vi pcrpdtw dcorstini iraliatur, invenire curvam 
I'Hg. 32), qmin corpus super ea (kseendens uhiqitc acqucdilar premit. 

SObU'TlO 

)il AM cuvva quacsiia; dicatur super axe voriicali abscissa AP^x, 
al,a PM ^ y ot. curva /I. Sit porro vis corpus in 71/' soil ici tans 

et alfcitudo dobita colorital.i in -■! ^h; orit alti- 
dobita coloritati in j\f jPdx integral 

: ita aninto, nt ovaucscaL facto r»: = 0. ITis po* 
orit prossio, quam curva secundum norniakun 
siistinot, 

P(hj ^{b-\-JP{/.r)(Lvd(iii 
(/.s« 

siiinio olemonto (Jx pro constanto. lam cum 
u'casio dcbcat esao conatans, ponaiuv ea evit 

PdsUUj ~\- 2hdxdii}) -b 2dxddy j'pdx. 

poiiatur ds constaiis, habobitnr 

kdsdx = Vdxdif -b ~bddy 'ilddy jPdx , 

iutegralis ost 

'2(Ujy{h-\-JPd^ /' kdx 

'~~(h ~JyXbyjMx) 

acquatio, cum P per x dotnr, coustrui potest, quia y in cam non in- 
air, sed tautum dy. Q. E. 1. 



TOMUS ALTEU CAPUT U ^ 

COROLLAUIUM 1 

225. Expriinit 

/• (/X 

J |/(i,'l/iV.r) 

tempua, quo corpus cx A cclcritaio init.iuli imdcin, qua ji 
per altitudincm.-IP delabifcur, efc Vih-j-fPdx) daf, col(M-ii;al.n 
Quave celerilas haec in P per tompus per A P divisa dal 
tato curva AM dcterminatur. 


COROLLA lUlJM 2 

220. Teiupus autem per AP quautltale countaulo cyww 
potest augei’i. Ilacque quautitato coustaiito anguliis, qtieni 
AP constituifc, dot-erinhmtur. Krit scilicot sinus luiiuM aiip 
sinu toto =1. Qimrc Vc maior non poiasl iiccipi quiiiti 
motus in A a qiiiete incipit, c debot osso =0. 


EXEMVLOM 

227. Sit potentia uuilbrmis seu P^-^tp orib 

JV{hi-gx) y d.s 

unde habetur 

(hf ^ 1 HVc'~~ yP) 

* ^ » gV(l>-y<jx) 

atquo 

gdyVifi -f tj%] = kdsVih -h r/^) -(- liils{Vv — Vh 
Ex qua orietuv sequcns aequatio 

^^y^ ^yx) + j/c- Yb) 

Sit Y[\) et - Vc Vh = h ; orit 


et 


dx ~ 


2idi 

9 


t^-^b 

jC =«* 

9 
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siibsUtufcis habebitur 

* ^ ~ 2mit- i-Vr) ' 


liiec aoquat.io Iribiis casibus hitogralioncm sulmittit, (jiiorum primuH est, m 
linn cnini invonilur r.iirva, qumn corpus in A pvoiect.uni libero duscribit. 
osb casus, quando sou Vb= Vc\ turn oniin Iwil^otur 


thj ^ 

dn 9 


[lea satislacious eril, roctn iiiclinata. Si toiiio k - * g sou si tola pr(?.ssio 
au’ ubiquo vi sollicitanbi corpus //, crib 


iutcgralia esb 


, 2 ifdt-->hl(n 

(I — — - j 


9V 



"ait 


V(ihl — /r) -}- const. 


ins liaoc, quia posibo a: *= 0 sou I Vl> (It // 0, dcbob esse 


ubo ergo V{k-\-oo)) loco t eb posito Vb — Vc ■= h ^ Va babobibur 


' = (b-\-fjx — a — Vai}) -|- gx))y (2VaQ) -h gx) -a) -f {a~h -p Yah)}/ {2Vah — a). 


Gsb aequatio pro curva quaesita, in qua a dcbob osse numorns ininor 
b. 

i corpus ex quioto cadoro dobot, alia Unea praeter roctam non salis- 
Debeb enim esse c == 0, ut angiilus ad A sib realis, ob proptcroa habobur 

kx 


HARDt Eui.Kut 0})0ia omnia II i* MpcbuTn'ea 


1‘2 


DO 


T051US AliTEll CAPUT \I § 228-‘^U 


COROLLAKIUM 8 

‘228. Aequfitio algobraka iiivouta-, si ab irrationalitatn Ubavolvir, (i 
quinli. Si in p;l ponatur n=A, quo casii cuvvao taiigens in A ost \ 
prodibit 

=-. (,;a; — K'{ft^ + ifax>)]/{‘2l/ar -b tjax.) - a) A- « !/«• 


CO.nOLLARIUM 4 

229. Si gonoraliter taiigena in A. dcbcat, csso vorticalis, crit. Vc 
ideo pvodibifc ista acquatio 

_ ktixiYib-^gx)- \^li) 

\/{g'ib -i- fixi - 1^{V0> + </.r) - Vh)^ 

Si taugens iii A ponatui- liorizon lulls, erit 

}; Yc ff }^h 

habebiturque haoc acquatio . 

(7 ( (ix{kYih -I- ffx) -!- (g - Wb) , _ . 

— (/.Yd' -I- . <74 0/— b)yby) 


SCllOblON 

230. Vocatui' bnec cnvva Hiicu aequub'dis pyc.^sionis cius(|iio hoIu 
in Conimont. Acad. Paris., qnao cum hao nostra agn^gio c 
Cetonnn ex soliitiouo constat, si poloatia non fuorit, consfcans, sod 
variabilis P, acqiiatiouoin juvoiilam nibilominus integrationoin adni 
pressio in curvam ipsi F ileboat esse proportionulis. Kvit tuiiin k ; 
pro cuvva qimesifca proclibit soqueus acquatio 

‘idyYjJ) -rl Vdx) 7’ mP((x 
»■' y\b fPdx) ' 

1) G. J’’, Dt: I, ’Hospital (1G61--170-1), Solution d'un pyobh}iue physico-matitniiati 
par Hem. de Vaend. 4. sc. do TariB 1700, j) 9. Vido oliani Comi 

F- Vaiuqkon (U)5 1—1722), Usayc d'une intignde domulc pur G. F. DKpHosriTAi., on siir 
(Ics courbes eu g(^}if-ral, uucc hi solitlion th qnclques aulrrs gneslions approctiantes d 
M4in. (le I’nciid. d. sc. do Paris 1710, p. lf»8. P. St. 


01^1 


\)F. MO'rU' I'UXCTT SUPER PATA LINKA IN' VACi:0 <)[ 

inlcgvalis est, 

j'pdx) = nidsV'd) + / /W.r) mchl^c. 

aofjiiatio, ai fiierit c — 0, orit pro liiica recta ad bovizoniorn inclinata. 

r /(; dofinitur angiilus, (jiiein cnrva hi A cum vorticali coiistiUiib; oiua 

sinus ost m A' CJuare si suniatur /c = — K/j, ciirva tangot in vl 

yb 

dom. Praoterea Iiaec curva banc liabot jiroprioiatom, ui. tcmpus, (juo 
AJl percurritiir, propoiiionalo sit m AM - PM. Doiiiquo ex solutionc 
propositionis flnit soiui.io sorjuonfcis, in qua ex data curva et pi'ossiono 
bili quaoril.iir quautitas poteiiMao deorsuin tcudeiiLis. 


PKOPOSITIO 26 

PROBLEMA 

31. Data curva AM (li'ig. 32, p. 87) et celerilalc initiali in A (kbita alti- 
b invcnira qiiaHtifatm potenliac perpcluo deorsum IcncknliSt facial, ul 
super curva AM dcscendcns cnrvaui nhigiie acqualilcr premat. 


SOLU'J'IO 

lit potontia sollicitiins quaeaiia P, dict.isqno yJ/‘ ■=■=;!;, P^f = p ot 
= s atqno prossioiio, quam curva sustinct, =^/c babobifcur ista aoquatio 


kdadx = Pdxdtf -1- 2bddtt p 'iddxjj Pdx 

I, in qua ds ost olomontuni constans. Ex liac igitur aeqiiationo quan- 
n P crui oportet. Aeqiiatio aiitcin per d#/ inultipUcata et. iiitcgrata dat 


a prodit 


did'orontiata dat 


Jedsj dxdy = dy-j Pdx -l hdif, 
fPdx -h h = 


hds 

dy 


2lcdsddy 

dxdi/ 



12 
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TOJUS ALTKIl CAl’UT II § ‘-> 3 1 - 2 : 3 ;') 


At integrale Jdxdy ifca est sumondum, Lit posito a: = 0 fiat 

Quo autom bacc iutegtatio facilhis succcdat, poiiatur (/// --^ pda'i (m i 
>h = rf»l/(l H- n of, jd.cd,j = iUj 

ideoque 

Ma r, 1 +PP) / pdr 

Ex qua aequatione prodibit 

P^^yX^±2>P) f. . 

2 > ])hhJ ]/[% .|. 2 > 2 >) 


Q. E. r. 


COllOLLARiUiM I 


232. Ex bac aequatione quoqnc stiitim coloritiis covpnria i 
pimctia habcUw; alUtudo oniiu dcbita celcvitati corporis in M est 


, , /Sj, f‘ds y /‘(i-tpp) /* 2^dx 

^ = -? -J l/(, +p„) 

I'ompus voi-o, quo nrcus AM absolvitor, ost 


COKOLIjAlilUM 2 

233. Porspicuum. esb cx aequatione invonta quantitatom potei 
fore maiorem, quo maior sit k ceteris paribus; variabilis cuim 
ductus est in prossionem /c. 


COROLLAlllUM 3 


234. Etsi vGvo non videatur potentia P a coleritate initiali 
quia in expvessiono h non most, tamen pondet P ab 6 ob integ 


r pdx 
J 1/(1 q-pp)’ 
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a esfc accipiondum, iifc posito a; *= 0 fiat- 


pdx 


F 


f- ^ 

J V(i 


]/(l+l)p) 


= h. 


orgo celcritat.e initial! alia prodifc potentia sollicitans, tainotai cuvva 
ta oadom maneat. 


EXICMPLUM 1 

5. Sit ciirva AM parabola in A vorticcm et axem liorizontalem habons, 
sit a i/ ™ Erit ergo 


(ly = 


2xdx 

a 


, . '2x 

hincquo p = 


orit 


/. 


]/(l +iVJ) 


I* 2xdx 

J iV+Ta-^) 


C. 


s 

/c(l -t- pp) r pdx lia^+Jxy -h -1.1:') 

p® *M/(I 


uuntitas ouiii deboat osso si fit x^O, erit •y'* sen 
/* pdx _]/(«*+ 

ibus invonietur 

‘ia® -Irr® 


3 ergo pniicto A poiontia P orit iiilinito parva; taiu nuniorator enim 
douoininator cvancscimt fitque valor istius oxprossionis = 0. Celeritas 
i A non potest esse arbitraria, otiam si constans C vidoaluv ex h de- 
ata. Nam C taloin tantum liabet valorem, qui oxprossionem 

h i-fMx = 

finitae magnitiidinis. Peudebit orgo b ab a eiusquo valor invonietur, 


04 


TOJIUS ALTEU CAPUT II § 235-239 


si in esprcssioiic 


M 4- 4.r=“;2 \x^) 


ponatur j; = 0. Tuin autem prodibit 

, ha 
) — . 


Ilac ergo relontatc descensus incipovo dobot, iib prnssio ub 
potontia P iuventa oriatur. 


l^Xl^MPLUM 2 

23G. Sit curvji AM circiilus radii a taiigoiiH rcctam AP 


y = a~ K(fr- , 1 ") el. p = ,■ ^ atque |/(1 -|- })/>) 

Y{a^— x^) 

Fiot ergo 

r_ _ j'xdx _ 

* V(i-i-PP) ^ ’ 

ad qnod cnnst-aiitom addoro non licet, quia fib ii 

scouto X. Evit ergo 


* - pp) f pdx_ 
PP Y{1 rpp) 




qimre celeriias corporis ovit iiniforntia idooquo pokuitia sollic 
Perspicuinn euim est corpus a nulla potontia HoUicitatuin in 
ciili aoqtiabiliter progrodi ciugquo vim contrifugam osso u 
magnitudiiiis. 


EXEMPLUM 3 

237, Sib curva AM cyclois basin liabcns borizontaleni ot ( 
verticalem AF in A, ita ut sit 

dy = 

]/(o® — “lax) 


DE ^fOTU PUNCH SUPER DATA LINKA IN VACUO 


Df) 


y^ax 

]/(a^ ~ '^ax) 


V =- w, "1- PP} 


y(rt- — ‘i«.r) 
/' p(Lx rdx] '2a.r ^ 

^ Vii ^ V 7)1 J{ ]/ (I 


/.•_(1 + i )/0 ^ ka 
P2) *2 X 


:oiistaiU.e C iiiiitae magiiitudiui.s lit. h oo\ quarfi liai. C' = 0; erib 




rodibib igitur 


p = 

81/23; 


•pus fliipov cycloidc AM ox A desccndat. ox qiiioto ei. sollicitctiir 
otonbia, quao rociproco csb ut radix quadratii. ox abscissa AP, 
0 curvnin acquali vi pvonict. 


SCIHOUON 

utur igitur casus, qiiibus colovitatom Vh mm pro lubitu assmuoro 
tliTioduiii ill bis exomplis ovouit Quofcios oiiim ^ fib iufiuito 
.0 0, coustans in intcgrationc ip.sins addonda ploruin- 

) (loicnninatur, quod coleribas initialis non dobcab oaso infinite 
ipor autoni, si cuvva in A tangit rooiam fit, infinitum 

id quod in causa otiam cst, quod in oxcinplis allai.is ccdoritas 
sib arbibraria. 


PKOPOyiTIO 27 

PR013LEMA 

corims a quuciimjue vi perpetno deorsum Irahatur, invenirc curvam- 
p. 87), super qua corpus Ha moveltirj ut tola prcssio, quam curva 
m Jiahcat ratioueui ad pressioncm a vi normali urUm. 
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JUiJlOO 


souri’io 

Descendal corpus e\ J coleritalo ilubiUi uUil\Hlmi *' 
— AJil^s sit poteutia corpus in J/ HolIioilunM 

debita celeritati, tiiiam corpus in M Imbol, I / ^ * * 
qnam curva in M secuudum divuelioiuMU iiunuuliH d/.A' ;uihI 

(la ({.ids 


siimto ds pro elemento constanlo. bnu hahoul ho luior ]nu 
innlem ufc m iid 1; ciit 

(m — IjFdxdij '^(lih/(h ■] j Fii.i), 


quae ost. acquatio pro curva (piucsitii. ilui^c vovo rcdiuudii 
h -r fPdx ad hauc fortmuii 


qimo iiitograta dat 


'^.ddi/ 

V dij 




I/I ' I M ' I 

sou V * </.s • a “ di/ 


Ex qua Uabobituv 


- I 



Ml I 

d.r{h-\'jFd.i) ” 

IV"’- d' 


quae est aeqiiatio pro curva qimosiia. (^. l<). I. 


OOROLtuVlUUM I 

240. Ceteritas corporis ibi osb nulla, ubi ' ■() hoii u 
osfc vGvticalia, si quidom ‘ tViorit numovuH ])usibivim hou 

unitato. lu his igitiir casibus ourvain in A tiuigoro pcuuun 
coloritatGui initialcm sou 6 = 0. 
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<] ])K MOTli I’UNCT] SUPER DATA LIA'EA IN VACUO 

COllOLLiVBJUM 2 

I. Qiiaro si w>i seu si prossio t-ota maior ost qiuim prossio a vi 
oria, curvain quaositam dabii ista aoquatio 

M-l 

I Pdx ita dobet aecipi, ut evanescat posito a; = 0. 

GOROLLARIUM 3 

1. Si m = 1, vis ceutvifugu evauoscet ot pvopteroa Unca quaesita eiit 
Fit autnin ox acquationo lUhf == 0, (jnae cst proprietas liueao roctao. 


COROLLA RIUM 4 

3. Si ?ji = 0, turn tota prcsslo ovanoscit; quavo turn prodibit curva, 
;orpua coloritato sua altitiidini b dobita proioctuin libore describit. Pro 
bvir carva habebitur ista acquatio 

da|/« 

fPdx) 


COROr.LARlUM 5 

4. Si m eat unitatG minor, tunc vis contrifuga orit contraria vi nor- 
t propi-oroa curva AM orit concava dcorsinn. Ponamus igituv in A 
esse normaloni ad AP; ont& = a. Posito igitur 6 = a habobitur 
;va quaesita hacc aoquatio 

I-m 

. a ^ dx 

]\{a +/ Prf.i;)*'"*— o*'""*) 


COROLLARlTJiM 6 

5. Pro inotu libero igitur, quo casu est m = 0, invenietur curva a 
! doscripta, si in A boir/ontalitor ccleritato altitudini a debita proiiciatnr, 
acciuationo 

, dxya 


Anui Eri-BBi Oporft oimiia II a Mocltanica 


13 



TOilL'S ALTEK GAl'UT II S -'40-251 


EXEMPLUM t 

246. Sit vis solUdfcjins uniformia sou P=^(j\ orit J i 
ergo, quibus jw > 1 et corpus in A ex (iiiioto desoonclii., i 
quaesitis acripto gc loco a erit haot 

HI - I 

, .r ^ {lx 

dll • 

At si sit m < 1 ot corpus in A colohtalo iiltitudiiu a dobi 
zoiitaliter, cnrva, super qua corpus moveri dubehit, scrip 
uetiiv liac accjuatioue 

I — rn 

, c ^ (lx 

ay = • 

V({c -I- - C^-"‘) 


Hao ergo curvac orunt algobraicao, si vel 


B — m 


■ vel ^ 

integer afflnnativus. Hoc vero ovenit, si ni ruorii- iunnim 
^ { , y- otc. vel ox hne scrio 0, ‘ ^ , J , J , ' 


8 ’ 0 


0 


COHOLLAltlUM 7 

247. Si igitur tota prossio tri2)lo dobcat osso imiioi* > 
cuvva orit circulus tungena roctain AF in A. Niiinquo or 

'^ 2 ' “ i',,) - *') 

aequatio ad civculuiu radii c. 


COUOLLAlilUM 8 

248. Sit totii 2n’cs3io duplo inaior quam vis iionnalis 
aeqiialis vi normali cum oaque conspiraus; orit curva cy( 
calem in A tangons. Aequatio ecim orit 

dy = 


dx y'x 
ylc - x) 


1)0 


)] DT: ilOTir l*UNCTl SLfl’Kll HATA TJNRA IN VACUO 


I'lXEMPLUiM 2 

). Qimocuuqiio fuerit potentia sollicitaiis P, rcqiiirantur curvao oiuB- 
ut proRsio tota, quani curva susiinnfc, sit cluplo maioi- qiia.m vis iiov- 
iou quam vis coutrifnga, quao hoc casu illi a«qiuilis cvit. Eiat igitiir 
ai pvo curva quausita haec habebitur aoquatio 


d y — 

to J*rdx = X erit 

dy = dx'\/ - 
' a 


dxyf Pdx 
y{a-/Pdx)‘ 


-X 


oniplnni itleo attulimus, quod in scquontibus domonstrabifcur curvas 
ii’oprictatis osso siinul lineas celcrrimi deaccnsus. 


COROLLARIUM f) 

3. Porspicitur orgo infinitas esao curvas quaoslioni satisfaciontos proptoi* 
item a arbitrariani. Atquo infiuitae hao curvao onmos in.ngonfc rectani 
A. 


SCHOLION I 

L. Ex 8oluti{)i'ie liuius proljloinatis apparot, qiioniodo probloma invor- 
10 curva efc ratio iut.or totam prossionom ot virn nonnalom datiir, at 
IS vis sollicitantis doorsum tendontis quaoritur, solvi doboat. Cum 

fc 

i;> - 1 »i — I 

V ^ ds ^ a ^ dy 

ito dy^pdx 

tU - 1 »K - I 

V ^ y[\ ® p, 

_ 2 

V = = b + fPdx 

diiToroutiaiido 

3 — w 

2 ap”*'~^d]} 

m 


Pdx = 


100 


IVJBIUO 


Cousecjuontci* invenifcur 

2af‘~^ dp 

P ~ »n 

Ubi notaudum coleritatcm initialom iam esso datani; 


nan) 


•i 

a })'■' - ' 

j • j 

{5i ill ea ponalttr a: = 0, dat h. 


SCHOTJON 2 

252. SimiU modo» si raotus corporis sou coloi-itus oi 
(ictur atqiic rclatio pressionis totius ad vlni novmalciu, i 
vitato statiin potentia sollicitans. Ufc sit v altitudo dobi 
erit ob 5 + fPdx=^ v 

^ “ dx 

atone aequatio 

V ’ (is ™ a ® ihj 

dabit naturam curvac requisitae. Cum onim v sit data, 
vcl 8 et coustauUbus quantiUtibus, scilicet quao iwl cuv 
ineudam adbibontiir. Ceterum oadom problomata in liyiJO 
petanini vel plurium poteutiariim sollicitantiuin proposi 
difficuUatis, oUainsi ad magis perploxas aoquaUones porvt' 
sirnplicia exempla in modiuin proforro non licoat ad illus 
relinquo, hocque eo magig, quod in soquQutil}us, ubi 
agetur, eiusdom naturae curvao prodeant, quas ibi dil; 
fiuin. Nunc igitur ad ea progredior problomata, in quil: 
pvopvietas proponitur, ex qua convuucta vel cum poUml 
quaeritiir vel cum curva ipsa potentia soUicitans. Prt 
facilia, iit quando vel scala celeritatiim vol scala toinpon 
mitto, cum ex expreasione celoritatis vel potentia solUc 
sponte filial atquo temporis expressio facillime ad coloriti 
ob rem huiusmodi alFerenius quaostiones, in quibua non 
tempora dantur, sed velaliones quaodam ab ils poudontoe 


DE MOTU PUNC'1‘1 SUPKR DATA LINEA IN VACUO 


PROPOSITIO 28 

PROBUilMA 

253. SolUcitctnr cor 2 ius a qmcunque iwtentia dcoi'Sum tcmlvnte; invcnire ( 
m Aj\f (Fig. 33), super qua corpus dasccndcns moiu acquahill dcorsum fere 
\i aequabilitcr a horigontali AB receded. 

SOLUTIO 

Po.sitis AV = x, AM<=s cfc potoiitia sollicitaiit.n =r siti Ci 

tfia corporis initialis in A debita nltitudini h\ orit colcritas in N dol 
titudini h -\- j Vdx. Qnaro tempUHCulnin, quo cloinentiiiii Mm pcrcurri 
t 

ds 

'V(^jTfx) ' 

aia autem mofcus por AM rcsponcloro debot motni 
iquabili por y(P, concipiaUir corpus motum super 
P coloritato constanto dobita altifcadini h\ do* 
jbifc iciiipus por Pp aoquari tompori per Mm, 
ido liabobiUir 

dx jh 

Vb “ y{b+fpdi^ 

lU 

dyVb = dsVf Pdx. 

ono autem colei’itatom initialcni cougnientcin cum coloritate descensus, 
u'va in A taiigat vorticaloin AP ot corpus primo principio recta descon 
ani (piia propter motum acceloratuin uecosse ost, iit curva continuo in; 
1 borizontem incliiietur, cius initium coinmodissimo siunotur in A., 
irva ost vorticalis. Prodiitquc ergo pro hac curva aequatio 



. E. I. 


dy Vh = dxVj'Pdx, 
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TOMUra AT/rKR CAlMJT IJ § 2.>l-2(5() 


COUOLLARIUM 1 

251. Haec orgo ciirva hanc h.abet ])roprietal'.om, iit, q 
poris celcritas, oo magis qnoqnc ciirvn in no loco ail liorizc 


OOROLLARIUM 2 

255. In loco orgo snprotno, u)>i colcritas corporis osl, 
cuivao dcbot esse ininiina sen ta.ugons curvn.o in oo loco d(^ 

COROIJiAlUUAl 3 

256. CelGntas igitur initinlis Vh non potest osso nulln 
esfc celcritas rcspcctiva, qua corpus dcovsuui progrciliiur 
AB rcccclit 

SCirOTilON 1 

2D7. Vocatur haec curva linea acfimhif/fi dcurcnsus, qiii 
doscondons aoqiuabili motu deorsinn ])rogro(litur. LiiKiao h 
in Act. Enid. Lips. A. 1689‘) pro bypothosi gravitatis ui 
citautifl uniformis^). Satisfaccro iiutoin Imic qiiaestioiii 
pnnibola cubicalis Nkimana, quan oadoin in oxoinplo hciiuo 

EXEMPLUM 1 

258. Sit potontia sollicitnus uniformis sou 
Quaro pro curva quaosita habobitur ista acquatio 

dyVb = d(cVyx, 

quae iutograta pracbet banc 

'dyVh = 2% Vgx bcu 


1) Edkio pvincops: A. 1690. Corroxit P. St. 

2) G. AV. Lf-iuniz, De Hnca isoclironu, in qm r/ravc sine uccclcralmu 
168G, p. 195‘, ilfat/icjHoiisf/ic StAwifUn, liovjvusgogobon von C. Gkuuaui 
H allo 1868, p. 23-J. P. St. 
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pro parabola Nkiliana cuspido in A verticalem AP taugente, cuius 
it) ' ergo alia celeritate initiali alia est sunieuda 


EXEMPLUM 2 

Sit poteiitia sollicitans J* potestati cuicunquo abscissarum data 
:tarum proportioualia iit 

p_ (ttj a;)", 

‘ ■ > 



(tt -j- x)" + ‘ — a" *■ ‘ 


o?n pi’o curva aatislacientc habobibur ista aoqnatio 

dy K(w -1- l)hr = dxV{{a -p ' ~ «" 

ita ut potontia fiollicituns P ait potostati exponcutia n distaiitiaruiu 
a Iiorizo]ita,li AB pvoportionalia, crit 


ogralia est 


dyV{n -p l)hf" = dxVx’**\ 


yV{n + \)hr = 


n + ft 
25: 2 

n + 3 


±?)1 h f'Y _ + 8. 

clebflt esso numerua affirinativua; alioquin f Pdx fiorot infinitum, 
lescoro clobot facto a; — 0. Fit ergo qiiaro aatiafaciunt 

: vcrticibus in A vorticalora AP taugeutos. Ut, si w = l sou 
aitisfaciot parabola Apolloniana, cuius puranioter est 2 V 2 hf . 


SCHOLION 2 

Ex liuius propositionis soliitiono perspicitur, quomodo eiiis inversa 
, qua data curva, quae sit linea aequabilis descensus, requiritur 
sollicitans. Cum enim sit 


jiLiiyju V'jM i' 


di/Yb = dicVj Pdx, 


Ex qua oritur poaito dx constaiito 


2 bdyddr/ 


Perspicitur ergo potontiam /■* a celeriiato initiali |A poiu 
data ita esse dobeb comparata, ut in A tangat verticalcn 
radius osculi in Af dicatur r, orit 


‘2hds^dy 


Quare ai ex. gi-. curva AM fucrit circulus tang6}is AP in 
= a, crit 


j xdx , , a d:v. 

r^a, ay ■■ ei ds^-— • 

|/(a=* — a:^) }/(a* — a:*, 


Pro circulo ergo erit 


p__ '2(dbx 


Celeritas vcro in M dcbita esi altitiidini 




COROLLAMUM d 

261, Patet cetoruin ax acquationo, quain invcnimus [§ 

dx __ ds 

Vh “ j7(6T/prii) 

tompus, qua arcus AAJ doscribitur, iicquale esao tempori, q 
miter coloritate altitudini b dcbita abscissain AP percurr 
scilicet natura liueao aoquabilis deaconsus nititur. 
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PROPOSITIO 29 

PROBLEMA 

Trahcnlc laiiformi potenfm uhique verticaliter deorsum invenire curvam 
34), super qua corpus ucquahiliter v&rsus datum plagmn AF progreditur. 

SOLUTIO 

AM ciirvji fiuaesita- ot pro axo siiina(:ur eiiis tang-ena AP, quae 
atani plagain dirigitur. Probloma ergo roquirit, lit eorpus super AM 
potonlia uiiilbrini g sollicilatum eodem 
ad M perveniat, quo corpus motu 
, uein[)o colerii.ate Vb, latuin abscissam 
litem yip perem-rit, entque coleritas 
in yl dobita altitudiui b. Dicantur 
J*M’=g ct ducaturque 

AQ in (J secans borizontaloin MQ. 
igitur corporis iu At tanta orit, quau- 
? cadondo per yl() cuui sua coloritate 
rorot; quaro coleritas corporis iu Af 
rit alUtudini b -j- g;s dicta 

litionoin problomatis vero dobot esse „ 

* I' jg. 84. 

P ds P dx ds dx 

V{b’\-gp) A yo V{b-\-gA) Yh 

;Ui' haec aoquatio 

dgVb =- dxVgz. 

\) et y dabitur cx augulo FAQ; sit sinus huius anguli =» w, erit 
= )/(i — 2 >osito siun toto =1. Nunc orit 

y (1 — nP) : m = xiF (x ;) ; FO, 
fit 

T-,/-, mx Ttry^ yy(l~nP) — mx 

PO^. ideoque — 

|/(i-»P) '■ 1/(1 -»P) 

I ICiJi.Knt Opora omnia IJs Meclmnica 



14 


lOG 

TOilUS ALTEIl CAPUT If § ‘J62-267 

At AO fiot 

X 


~ Yil-m^) 

Delude ob 1 

: m = MO'. OQ erit 


QQ myY{l-m^)-m^x 

Conscqueiiter 

AQ = z = my -Y ^ 1^(1 — m^) 

et bine 



, ds rf.r]/(l — 

m m 

Quo valoro iu acquatione invoiita siiijstii.uto prodit 


daVb = d<cVb(l — m*") 4- md^c Vgz, 


quae transit in banc 
Cuius intograUs iuvonitur 




m YgZ’h yh{l—m^) 


^ ‘2yhz 2h — mm) ^ m Ygsj-yb{l — m^ 

~ mYg |/6(i-w») 

Quae aequatio loco z valove my ‘Y %Y{\. — ?h®) substit 
curvae quaesitao. Q. E. I. 

COROLIARiaM I 

2GB. Curva ergo satisfacicii.s sompor ost liucii trans 
logarithmis poudoiis, nisi sit m vol 0 vol 1, i. c. nisi recta 
calls vel hoiizontalis. 


COROLLARIUAl 2 

264. Si igitiir probleinu cum pniocedento { 

2 = 3; idooque curva exprimofcur hac aequationo 

dyYh = dxYgx, 

quae dafc parabolam cubicaloni ut siipi'a. 

1) Editio pvincops: x = _ . . . 


Cori-oxil P. St. 
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COItOI.LAJlIUM 3 


^65. Si ')}} = [, fit. linoa AP horizoiitalis ot z~ji. llabot.ur ergo 


(lx=^ 


(in Yh 

V<jy 


sen 



seu 




Ah\f 

<j 


orgo enrva esfc ipsa proiectoria, quam corpus in A celoritato Vb hori* 
liter pvoinctani liborcj deseribifc. ITacc ciiim curva, iit ox superioro libro 
1 iniclligii.ur, banc habofc propriotafcom, iit niotus borizontalis sit aequa- 


COROLLAIUUM 4 

Si X ot y ot couaequontor e cat valdo parvuin, erit 


7 /h , \ ^ I 

\ l/i(l -»!“)/ l/i(l -jn»} 3&(1 —m^)yh{l - m®) 

proximo. luitium orgo curvao AM exprimotur bac aequatione 

e ^mg]/ge 

1/(1 - w®) Z (I- m^)yb 

)b £ »*» iny -|- X /(I — ista 

„ 2 {my + a: ]/(l — m ^) Vgj my + a; ]/(l --mm)) 

~ s ybil -m^) 


mygsi 


m^geygz 


voducitur ad hanc 


o_Ki_-^V _ ^ |/(1 _ ,„>))». 


COROLLARIUM 5 

267. Si w=l sou si linea AP est hovlzontalis ot series logaritbmo ill 
ilis continuotiir in infinitum haccquo sorios loco illius substituatur, tci 
onmos prae infinitesimo c\3 evanescent. Dabit autem infiuitosimu 
) seu y==0, id quod inclicat hoc casu lineam rectam laorizontalem qiic 

li* 



TOMUS ALTER CAJ’U'J' JT § 2r)7-‘270 

qiie satisfacere. Id quod quidoin ])or se est porspicuuni; 
recta liorizoutali aequabilitcr progredieiur, idcoqiic motu 
est aeqnabilis. 

SOBOLION 1 

268. Jlirabile igifcur videtur, quod uequatio differoi 
quoque, quae prodifc, si pouatur w = l, pavabolam tantuni 
horizontalein exdudere vidoatur. Sed notandiiin est lino? 
talem pro omnibus tiuoque plagis Al^ satisiacore, cum mo 
bilia atquo ideo vorsiia ouincs plngas ac^qnabilitor progroc 
autem cat aequaiioncm iiostram genoralem lianc roctam 
poaso, quia rectam AV imsquam tangit nisi in casu n 
congruit. Atque hacc ipsa ratio qiioque est, cur pro 
linca recta non dirccto iiiveniri qucat. 

SCirOblON 2 

269. Manifostiim quoquo ost oadoiTi opera problema I 
turn solvi potuisso, si scilicet potontia sollicitans non uii 
bilis utcuuque essct posita. NanKpie substituto P loco 
in acquationo dilTorcntiali prodissot buoc aeqiiatio 

(Uj Vh = t/a; / J\Pdz 

pro curva quaeait-a. Ilabot vero s eundora valorem quern 
ab altitudino 2 et, conslantibus tantum pendent, poterit j 
vol per quadratiuus oxldberi. Atque tiim aoquatio pro cur 
perveiiietur oiiim ad hanc aequatiouom 

] (i^yb 

(l x «= - ■. — , 

mVf P(h'\- Yb{\ — w^) 

in qua variabilcs a; ot 0 sunt a so invicom soparatao. No 
nimis lata significatione confusum officore. Quando oniu 
neque plus difHcultatis babet in so ucquo ad peculiarom 
potest, GO rolicto particulare tautum problema pertractaro 
eandoui rationein soquoiis problema isochronae paracent 
tantuin pobontiae uniformis ot doorsum dirocbae resolvo. 
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PROPOSITTO 30 

P.U0BLEMA 

. In hppolhcsi polentiae sollicifaulis nnifonnis et dcnrsum ieudentis iuve- 
■vani yil\I (Kig. 3.')), .vqie.y qua corpus ihscendens acquahilitc.r a dah 
/' reced'd. 


SOPUTiO 

A]\f curva quaesita; eiiis suinatnr tangens CA, qnao ])or dai.um 
C transit; orit corporis in A oelcritas minima. Quia enim haec 


tota ad recodenduin a 0 impou- 
1 aliis ciirvae eleincntia necesse est, 
tas sit niaior, oo, quod cius tautuin 
rcccssiiin insuinitnr. Puncium yt 
t supromum curvao quaositao. Sit 
doritns corj)oi’is in yl debita altifcu- 
acquG coleritato coucipiatur corpus 
uuifonnitnv movori; deljebit itmiuo 
ms cum doBCoiisu corporis supor 
.j)/ ita convonire, ut ad quaeque 
P ot M aequaliter ab C distantia 
Brveniatur. Posita celeritate in M 
•IfciLudini v ducatur 
3inus aug. PGM = t posito siiiu 
1. Bucantur arcus circularos PM 
entro C\ orit M.n = Pp^dx et a 


c 



p Cm sinus = t -f dL Quaro 


. ^ dl »HH 

sinus aiiff. m Cn => — — - 

^ VG-it) 


ur 


ni n = 


xdt 


atquG iiy «i = ]/ -'r 


Yii-it) 


0 eleinentiun Mm celeritate Vv eodem tempore describi debeat, quo 
im Pp coloritate Vb, erit 




111) 


sou 


TUMUS Abll-l' 


0 


dx 

Vh 



_x^dl^ \ 
{l — tt)v) 




Rpqniritur ergo, iit. v tlDteyminctuv. Ad hoc ducatui 
Pt horhniitnles AD et MQ; postqiiam ergo corpus cx 
deorsiiitt pervenit iiitcrvallo DQ. Quare posita polcnti.v 

v~-^ h-\-[)-DQ = hA'0' O' 


Sit A(' = &, siuus auguU ACD = in\ crit oius cosiuui 


erit 

et 


cosmus ang. d- ^'^(1 — - 


Quam ob rem crit 
Ex quibus conilcitur 

(■ = i — — + mgtx-Y pa; 1^(1 — «r) 

Quo loco V valore substibuto prodibit isfca aeqimtio 

d.rl'^(l — lt)(mgtx + ~~gaV(\ - 

sou haec 

~V(iiiglx d- gxVil — w®)(l — t^) — ga V{\ — 


Quae aequatio oxpvimit luiturara curvae quaesitue cb, si 
a se invicem separari possent, ipsa ourva construi poss 


COHOLIARIUM 1 

27t. Perspicuum igitiir est ex acquatioue invoiUa 
quacsito satisfaceve ob fcres quantitates, angnluin sciii 
0 ol celcvitatora Vb, qua corpus a fixo piincto C re( 
variavi possuut. 
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COKOLLAUIUM 2 

272. Atquo hanun trium quautitatuiii binis quibiisque assumlis 
iirbifcrio tovtia sola vai'iabilis infliiitiis producot curvas ((uaosito satisfacioJ 
At (;[uia aequat;io luiec gouoraliter coustrui non potest, omnes curvao s 
racuniios oxhiberi non poasnnt. 

COllOLLARfUM 3 

273. Quod ad figuram curvanim barnm attinet, iutolligitur eas or 
in yJ. cn.spidom hal)ere dobere, quia A est pimctuiu siipremuin. Alter ( 
curvao rainiis ox yl ad altovam pai'teui rcclae A/* dcscendere dcbet oxc 
casuj quo (JA /^ fit linea horizoiitalis; turn euiiii haec ratio cessat. 

COKOId.AUlUM 4 

274. Alter voro ramus ad alteram rectae CT pavtom po.situs aeque s 
problema ae istc yl 37. ltwciiit.uv euim eadem ox acquatioue, si modo i 
angulus PCM aecipituv uegativus. 

COUOLf.AUIUiM 5 

275. lilx sola autem aeqnationis invontao inspcctiono perspicitur 
diiobus casibns separationein indotorininataruni adiuitteve, quorum alter 
si = alter, si = lllo scilicet casn evanoscit distauUa ylC ot 
ctum A iu C incidit; hoc voro casii recta CP fit liorizoutalis. Hos ij 
ambos casus in scqucntilnis duobua exemplis evolvemus. 

EXKMPLUM 1 

27(i. Incidat ergo punctum yl in 0, sou corpus descensum incipin 
ipso puncto C; fiot a = 0. Hoc ergo casu acqiiatio pro curva qua 
abibifc iu hanc 

dxYff _ 

yOx 1/(1 „ ti)(i)ti-h |/(l - - i^)) 

in qua indoterminatao a se iiivicoin aunt separatao. Gonstructio igitur ci 


Iiuacsituf per quadmtiiras conllci poterit; flot eaiui 

2 Vgi _ r _ , . - . - • 

\/b J y \/{\ - - /“) 


quite 

nilis 


iiitegntlii) ita Jebet absolvi, ut facto f — 0 fiat a- ^ 
ita debet integiari, ut posito I = 0 fiai- 


iutegrale 


k 


d( 


«r)(l 


ita .-.t accipienJuin. vit facto ^ = 0 ipsum ovanescat. 
huiuri iutcjjralU vero melius perspicicntlani pono coriiiiu 

m('{- — = 


ijuo facto fiot siuus ang. lUC'm sou 

(U __ -dij 

Hisque substit-ntis habebitm* ista aequatio 

r 

Yh J Y{(i-<f)' 

qnod intogvalc ita ost accipiondum, ut facto q ** /(I — 


COmLARlUM 6 

277. Si i|)si I (Uvevai valores attuibuantur, omnes 
erunt inter se similc-s; imuioute omin angulo MCF dis 
nalis est act-ipiemla ipsi h, alUtudiui gouevaBti celexitat 

COKOLL/VmUM 7 

278. QuicuDqno eigo fucrit angiilus AOQ, consti 
sed tantiuii constaus adiicicntla. Quaro constructio ii 
oiimcs casus potest accouimodari. 
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SCHOUON 1 

'robloma hoc de aequabili rocessu a fixo puncbo praotorito seculo 
•oposituni ot solutuin in Act. Lips. A. 169«1‘) atque solutioncs, qnao 
couvouiunt appriniG cum casu liuiiis exompli; univorsalia (miin 
loco non ost data.^) Quamobrcm casus oxompU setpioiitis novas 
e vidotur curvas huic quacationi satisfacicntos. Afc quia soquoiiH 
Cum Iiac convenifc, qiuinquam ipsao curvao siut provsus diiroronles, 
a scqiiens casus in iis, quao hac do ro tvadita siinfc, coiit-inori 
VocanLir autem istiiismodi curvao isochrouae paraccnlrlcuc, 
super iis a conlro fixo fit aequabilis. 


EXEMPLUM 2 

t linoa Oy\ P liorizontalis; flet >« = 1 atque in aequationo gonorali 
:onninu9 gaV{\~)n'^). Hoc igitiir casu noqiiatio fit ut nni.o 
iransinutabitnr cniin gcneralis aoquatio in Inmc 

d-vYg (U 2 |/</.-r f dl 

Yhx (/fc 

:‘alo ita ost accipionduni, iif. posito fiat x^a, Qmiro 

i intograto, nt ovanescat poslio ^=0, orit 

— 2 Y ga /*_ dt _ 
iictio ergo cum pracccdoute convouit 


) princojjs: A. 161)6. Corroxit P. St. 

Bi;uNour.Li, Solullo prohhmatis LKW.vrriA.yf, de airua acceiisus r.t icccssiis aequahili^ 
mcdUmk rcciifieaiionc curvae claslkaOy Ada orud. ICO'l, p. 27C; Opera, Gonovao 

NouLM, Comlrurtio airvac acocssKs et rccessm aeguabitis, fy>c rccHficadoiiis CHrouc 
raicae, Acta onul. I(i9-I-, p. 390; Opera, Gonevao 174‘I, p. (i08. 
iKinN’i/, Cons(rncHo propria prohUmaiis de ciirva isochrotui paraccfilrica, Acta 
t. 364; Mallioiialischc Schriften, hevausgogobon von G. T. GiJunAni>r, 2. Abtuihing, 
J858, p. 309; viilo fitiam Iao. Bj;hnoi/w.i, Opera, Gnnovao 1744, p. 027. 
LNoui.iii, Construclio facilis ciirvac rectssus aequahilis a data piincto, x>cr rcclificu- 
(dgcbraicac, Acta orud. 1094, p. 394; Opera omnia, Toiu. I, Dausatmao ot 
, p. 119. P. St. 
ur.Kni Opera omnia II 3 Mcclianica 


16 


TOMUS AI/rElJ CAl'UT il § 

SCEOLION 2 

'281. An praetei* hos duo3 oaaus alii invcniri queanfc, 
itKietenuiuatanuu adinitt-ant, veliementer dubito. A neinin' 
scio. alius est enitus, quaiuol)rom non uocesso os.se iudico, 
(liutiiis iinmorei*. 

PROPOSITIO 31 

PROBLlilMA 

282. Pokniiu sollicilaulc cxhfmlc uniformi cl dcorstii 
curcm AM (Fig. 3fi), super qua corpus dala cum cclcrilale i 
lit aeqiudibus kmporibus acquales aufjulos circa piinclum fixurn 

SOLUTIO 

Suniatur iuitium curvao in loco qiioclam A, in quo i 
curvaui est novmalis, sitqne colentas in A dobita altitui 

evit celevitas angulavis ul , ciii 
augularia in singulis punctis M o 
aequalis. Sit coloritas in M dob 
orit mn = dx. Fiot nt 

quae quantitas per MC divisa dai 
lareui 

j|/)i*l/y 

"" MM~mr 

quae cum aequalis esse dobeat ipsi habobitiir haec ae 

ilf w ■ a Vv = Mm -MC- Y h = Mm -xVb. 

Sib iam ductii verticali DCQ sinus ang. ACV^^m, 
= 1^(1 — 111 ’') i>osit-o sinu toto =1. Item sinus ang. MC. 



b’ig. .36. 


!7 
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= y(l — it). His igituv positis orit 

CT) = aV(\ - m'-*) et CQ = ~ x \/(i ~~ ft) 

sinus ang. MCm—--- - 

1/(1 -(f) * 


Mn=^ Bt = 

. /y . . .V 


X(U 


It TOrpus GX altifAidine DQ oaf, dekpsnm, erit 

n I, _j- (j. DQ = It .|, ga |/(1 — Hr) — y'xV{\ - ft). 
vuloribus in ac([nati()ne inventa subat-itiitis orietur liaec aeqnatio 
- ti) = aW -h ya^dt^ V(i - i,v) - y(dxdfV{\ ~ it)—hxW 

(Ir,^ \/(t = - (J(dx |/(I — it) - hx^) 


(3quaf;io ita intograia, ut. posilo l = m fiat x^a, oxprimii) natuvam 
quaesitao. Q. liJ. I. 


COIIOLLARIUM 1 

3. Si loco sinmini anguloruin AGD, MOD eovum cosimis introcln- 
fiatquo V(l~~nd)==n ot V(l ~ (ji, erit 

, y ^~d(iy{(t^h~\-yna^- ga'‘qx-bx^) 

^ ' " y(l-q^) 

— dq _ dx ^h 

y(l — qq) y{h(a^~x^)+gaHna~qx)) 

a osfc integranda, ut posito 5 = fiat = 

COKOLLARIUAt 2 

1. Ubi curva ad radium CM est uormalis, ibi ob evauescens f/;i: erit 


b (a® — x^} «= ga\qx — no). 
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Qiioiie.s in-go est 


(I’b + (/na'^—hx- 

(t = ■ - ' 2 ) 


orit curva m radimn CM nornialis. Quia aiiteui <] ini/i‘a ] 
rontineUir, x )ion potesfc essfi luaior data quautitato; nani ] 
CO, quod esseb absurdum. 


COROLLAlllUiM 3 


2?^5. Hi CM cst noimalis in curvam, erit ccloritas au 


Yv __ + — 

~x~ ’ 

quae acqualia esse debet ipsi y- Maxiina ergo csL ilia 
fii ^ = — 1 . llle autem motns nngularis eo fit minor, que 
vei’O imuor porro crii inotus angularis, quo inagis obli 
radium MC. Quare curva iioii ultra datam clistantiam 
poterit, quam distautiam dabife x ex hac aequatiouo 


nenipe 


X Yh = a Y(b + (jiia -f gx), 


X 


2b +''rV:iV 



Ilaec ergo est maxima curvac a pimcto C distantia. 


COKOLLARIUM 4 

286. Ctun igihu- curva non ultra datam distanl.iaii 
distave qiieat, curva baec erit in se reclieiis. Scilicet vol 
tioiion vel post dims vol post tres etc. vel etiam post in 
in so redibit, proiit littorae «, h, n et g fuerint assmntao. 


EXEMPJiUM 

287. Si potontia sollicitans evaiiescit, fit = 0 ot < 
promovebitiir. Turn igitur pro curva clescripta liacc habcl 


-129| 1)1') MOTU rUN’CTI SUPER. DATA I.INEA IN VACUO 

ns iutcgralis per lognrithuios est 

X K- 1 - !''(«’ - .t’) = t:t Y-X-C y'i I — ft). 

le reducta. da,t 

(rt® — c^f = 4 [a^ ~\- e^)ctx — 

Iiicidat recta yi C in verticalcm CD; lioc cnim perindo cst oh ovancscei 
lentiam g; dcbebit ergo fieri ,r=^« posik) t = i), ex quo fit = 0 

fl' = + a'l" sou .i;' = a^\ — tt). 

le aequatio est pro circido dianictri a per puiici.um fixuin C trausc 
iiido oium ruotns in drculo eat acquabilis, motns quoque mspoctii ciiiii 
icti in periphoria orit acquabilis. 

SCKOIilON 

288. PorspicLium autcni est hoc casu poripheriam civculi (pioquo t 
)re, cniiis centrum cat in pnneto fixo O, quipp<5 qiiao solutio o&h faci' 
sua sponto so prodit. Quainohroin inaxiino miraudiiin oat liuuc eiisui 
.itiono non contiuori. Ratio voro huins siinilis prorsua cat oius, r 
ira § 268 dediiniis, ubi similo pavadoxmn observavimus. Ad circi 
truni in C babeutera designandum prodiro debuisaot 'X a sou (Lx 
id vero, quia x ut quautitas variabilis consideratur, non fiori potnit, i 
bim cum in eadem aeqnatione soUitio alia ait conteuta, in qua y 
•ntitas roveiu variabilis. Ex prima voro aeqnatione posif-o v^b, 
Mn-a = J\lin-x, intelligi potest circiiliim satisliicoro; uam .si nl)iqac 
= ft, Grit quoquo Magnum autcin nrbibror subsidium ad 

leudas curvas huic problemati satisfaciontos prodiburiiin, si tali mot 
ibio iuveniri posset, quae sponte pro casu motus aequabilis circi 
trum in C babontem osset datiu*a. Cum enim casus simplicissiinu.s it 
olutus et abditus, ut clici vix queat, coniicei'e licet alias saopo ci 
plices in geuerali quapiam solutiono contiiieri, quae siut orubii 
imae. 


PROFOSITIO 32 

PROBLEMA 


3S9. Si rorjm atlraliahir r,i qmcumiue ad centrum vini 
venire cuwani AM, super (pw corpus data cum cdcrilato. des 
hill lersus 0 feratur. 

SOLUTIO 


Sit corpovis ill A eclevitiis minima deliita ali.itudiiii 
raiigens curvae in A, qnia corpus in directo ad (/ 

Af:=^n fit, CM^.v, celorilns in 



et vis ceutripota in If = /^; < 
qiiod intogiale ita esfc accipiondu 
evanoscat fiatquo v = h. Colevita^ 
esse dobet, qua oleinoutiim JAm 
absolvatur, quo oleiiientum Sp 
cvgo Vb :Vv = Pp Mm •=* M. T : A 
ista aecjuatio 

h-MC^^V‘Mr^h-Mr- 


Dicatur perpeudiculuin CT in tan 

()/=._ (a;® — p^)f Pd X sov; 

Vel si BinuB ang. ACM ponatuv 
wj n dt 

HW 


TJndo sequeiis emorgit aequatio 


dtyb_ 


X J 


Quai'um utvaqwe, si quidcrn P per x datur, ad ciirvar 
apta. Q. E. I. 
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COKOLLARIUM 1 

). Si vifi ccntvipota potcalat.i cuieunque distantiavum fucvit pvopovtio- 
ompo 



'(»Vi)r 


jsbitui.o habebiiur pro ciirva AM seqiicns aequatio 


dl - dx t Ai'* + ‘ — :i:‘‘ ‘ 


Dquatio ita dcbot intograri, ut facto / = 0 fiat x — a. 


COUOLLAIUDM 2 


L. Si y Yi) accipiatur, nt fiat =0, si ^ = 0, prodibit 
QUO intcgrata liauc 


ex ilia 


n + I » + 1 

<U , a* , a « ■ + + 

j - 3. , 

{n+iy-Vhf^ a'2 + + 0 


BS, 


:o 0 radio dcscriptus fucrifc arcus circuli BSs. Ex quo patet 

AM iafinitos liabcro gyros, autcquam corpus in C pervcniat. Nam 
a; = 0 fit B8 = 


COROLLARJUM 3 

2. Pondct igiUu* coustructio buius curvao partiiu a quadratura circuli, 
a logarithinis, si ?/ + 1 esfc numcrus affirmativus. At si « + 1 esfc 

IS negativiis, is terminus, qiii per logarithraos orat datus, ad quadra- 
circuli quoqiio reducitur. 

COROLLAMUM 4 

3. Curva haec punebum babobit flexus contrarii, ubi ost dp = 0. Ad 
bur invonieudum sumatur aequatio 


jo^ TOMUS -uAiuv 

-/■fPdx 

CTs;-’ 

ex qua lUtVerentiiila positoque dp =■■ 0 prodibit 

h Px = 2 ( f rdx]' - 2 h J . 

COKOTJiAHlUM 5 

294. In casii igifcur, quo puncf.Lini flnxus coii 

(« H- ifhrx’'*' = + 2(?i + l)br‘{a 

Uudc hacc oritur aeqiiatio 

‘ (" + w: 4 . i. !/((,, + y)=iY=” -I- 
W -r 1 4 I ' 

Quae in integral! snbstitut-a (kbit angulum ACM, i 
flexus contrarii. 

SCHOLION 1 

295. Cum autem de natura huiusmodi ciirvarnm d 
(piicquaiu produccro, ad ca.^us speciales clescondonduiii 
quod in sequcutibus cxcmplis officere viamn est. 

EXEMPLUM 1 

296. Sit vis ceutvipeU ipsis dlstauUis pvoportioni 
n = l. Posito ergo area BS = s curva quacsita exprii 

s = - 

yn'f ^ 2y2bf «-]/(, ( 3 -: 

Ex tpia acquatione data qiiavis puncti M a C dista: 
BCS, quo absoliilo corpus in ea distaafcia existit. Into 
vero el perpondiculimi CT^p aeqnatio haec erit 

. 


m 
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•vac pnnctum iloxus coutravii erit, ubi esfc dp = 0, hoc aiitom, ubi cat 
■x' 2a^( ' Abfx- — «■* — 2a^hf 

XX = 0- -L ‘J/j/’— \T>a'^hf-\- 
m Jiiaiov esse potest quani a. Iliuc fit 

.f i-'' -ihr- ir>xi)f+ u-D) 


pp __ ]^(2n^-|- I }>(') — Ji ybf 


go, quem envva in pimcto flexus coutrarii coiistitnifc cnni mdio Cj\f, 

fit 

i'W ■) 

-1- Ab/) 

vero cuvvao in aoriein (’.onvom crih posito y(id — a*®) = y Imoc 



f , //■ 

5 a' 


, f 4. J(! 4. 
' Ta" i)(i^ 


oic. 


rgo cuvvao pvincipio, ubi x uon multo minor est quain a sou y 
vuni, ovit 

i,- 


: ipsa aoqnatioiie appavet facto x^O foro s = c\>, quavo cuvva infi- 
H ambit centrum C, crilque, quaudo corpus conlro iam proxiinum ost, 


pp _ rta 

XX 

equitur proximo circa ceiifcrum 0 ciirvam abiro in logarithmicam 


litio princops: xx=--a^-{'2hf—2 Yio^bf -p quia x mn maioy esse 2 ^ot(ist quam a. 

=--y{a^ -\-hf) — ]/bf, atquc “ = ^ errjo^ quern ciirva in 


bf) 


hr 


s couirarn consliliiil cii>n radio OM cosiuus erit => j- J— - — . 

f /(«»+60 


CoiTCxit P. St. 


I IvuLum Opera omiiia II? Mcclianica 


10 
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TO.AJUrf AI/rEl{ CAPUT II § 2P7-2<)9 


ICXEMPLUAI 2 

297. Sit « «= — 1 sou }z-|- 1 =0, qiii casus ex ipsa aeq 


tiali Gst oniendus. Pit eiiini ob : 


unde habebitin* iat-a aeqiiatio 


a 


cv\ius vntegvaUa ust 


1 ^( 1 -^0 


2f{la - 7.r)i 


■A]/br 


A.Uoia aoquatio inter perpcndiculum p et x erit haec 

2 U^ 


fx:cl~ 


b+n-i- 


Ex qua invonitiir puiictum flexus contrarii in eo loco, iu qu 


SOU 


I " +_2J'0 

- " 2 f ■ 


X 


Hoc ergo habebitur sumeudo 


s ®= 




3 /K 2 & 


Perspicitur poiTo, si fiat a: = 0, fore s = sen curvaii 


centrum C circuindarc; hoc vero cnsu erit 1 sea p 


curva iu circuluui iDfinite parvum abit. 


EXEiiPLUM 3 


2f)8, Ponatur ?z== — 2, ut vis centripota ait quadratis di 
proce propoiUonnUs; erit 


_ _ ^ '[A “ ^ _ 

l/fl — -“c y abx “ 


— fdx -I /a — X 


1 /( 1 -«) 


ds. 
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o — x 

X 


ds Yah _ J/Jlfh _ dv_ _ 

Yf ' i+yy" 

h voro Ji'Y'yij cuius taugens esfc y sexi hie arcus 

b 

, , sYab t /a ~ X 

‘+ if 

3i'go dfi.i;fL flistaiibiii x capionchis cst arcus s in ductus aequalis 
lao inter tangontoiii ” - et arciun rospouduntem posito radio =1. 
iatur =0, fiot s = c\5, ex cpio sequitur curvam per infinitas spiras 
am C descondore. Praetoroa ob 

- , Prf,^ = 

ax 


ffxxia — x) 
2^-2^ “ a hx d- ff{a — .t) 


sequitur, si x ovanoscal, foro = 1 sen curvam ultimo quoque iu 
infinito parvum abiiu 
uorit ah //, orit 


xx{a — x) . 

pp ss -i — ob 
a 


t+:: 



X 


flexus contrarii hoc orgo casu incidot in eum locum, ubi ost 
\>x sou vel a;==0 vel Sin autem fuorit ah = iff, orit 


i > -i / a — x 

inn flexus contrarii habebitur capiendo [vol jc =0 velj a; = « [/-J • 


SCHOLION 2 

Quo autem appareat, quomodo spirae infinitao sint comparatao, si 
ipeta fuerit potestati cuicunque distautiarum proporbioualis sen 


coiisidoretuv aequatio inter ct (C, qiiac erit 

2)}) 

xx~ 4- ' 

Ubi duo disfciugnemli simt casus, alter, quo n -j- 1 est niii 
alter, quo est negaUvus. 

Si n -}- 1 est lumierus affirmativua, facto a; = 0 fit 

pp __ _ a'‘^' _ 

XX (» 4 - 

Hoc ergo casii cuvva AM circa centrum C abit in logavi 
At si n -f- 1 est iiumerus iiegativus, facto a; = 0 fit 

PV _ j 
XX 

His ovgo in casibus curva in C abit in cii'cnlntn infi 
his casibuH corporis ad C acceclentis coleritas infinite i 
vom, nisi cuvva iu circulutn abivet, corpus celoritato in 
accedovet, quod essefc contra co)ulitionein ])rob]eiTiatis. ' 
enrvis, super quibus corpus ne(p]abilitor ad centrum viriu 
gabimus eas cuvvas, super quibus motu aoquabili circa c 
cumferbur. 


PRDPOSITIO 33 

PROBLEM A 

300. Si corpus ailrahatur perpeim ad cen()-um virium 
(JeUrminare citrvam AM, super qua corpus mota augidari circ 
liter moveUir. 

SOLUTIO 

Sit A curvae pimctum supremiiu), ubi curva uormalis 
sitquc ccloritas corporis in A debita albitudini h et ylC = 
gulai'is iu A cui quautitati motus angiilaris iu singv 

esso aoqiialis. Ponatur CTIf = x, cni aequalis capiatur Cb 


1 
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:a in 71/ P; orifc coleritas in M debita altitiubni Pi^-i‘ intograli j P 
ac(;opto, ut ovanfificat jiosito x = a. Diicta taiigente iVjT vocetuj* perpi 
uluni Dx C in earn demissum CT~p\ erit 
p = : iun. llanc ob vem ccleritas pci* inn 


_ P /(6 —J rdx) 

X 


coloritas angiilavia 

}> \'(h~fPdx) 


;10 aO(pUlllH OSI- 
punas aocpuLtiio 


ipsi V 


pi*. 


hx' a'ljp - — a'ft^ Vdx 


yh 


P 


H y'(}) ■^jpdx) 



ni.ro (; radio deHcvibutur arciia circnli BS, qui dicatur = s, < 

iIh X \ mn, undo oril. et Mm = V{d%^ Cum uuiic 

p ir^/s-) : xds, iiol 

xxds 
V 


y{dx^-{-xUh^) 

lO valoro in aO(piationo iuvont-a sub.stituto liabebitur 
bdx^ + hx^ds^= a?hds^ — (Pds^J Pdx 
-dxVh 


ncquc 


ds - 


]/ia?b-hx^~(djPd»^ 
qua aeqiiaUono curva quacsita poterit consfcrui. Q. E. i. 


COROLTiAJaUM 1 


301. Quo minor lit eo maior bet h—JPdx, quare, quo minor fi 
t minor qnoquo fiefc ^ sou sinus anguli GMT. Est eniin ^ 


COROLLARIUM 2 


302. Porro ttam ex liypotbcsi qnam bac aeqnationc 
maior quam (i\ fieret eniiii p>.r^. Quamobrem radiorum 
esse norinalia in cnrvaiii, iiisi qui est tna^vimus, nempo = 


SCIIOLIOX I 

303. Per so quideni manife.stiiin est in quacunquo v 
tbesi circulum t'entro C descriptura satisfacere; corpus 
iiniforniiler movori dcbebit. ICtiamsi autcm aequatio gei 
comprelicndero vidcaiur, nibilo tamcn inirms in ea contc 
iain supra inniiimus. 

SCHOLION 2 

304. Porspicnnm autem est nullam abam curvam ci 
praetor circulum quacailo satisfacere posse. Niuii in in 
non potest, ut oinucs rectae cx C eductae et in curvani 
se aecpuUes. Qmm igitur curvae praetor circulum problci 
ipsum centiaim 0 transivc debent, nt plus imo radio ilf( 
normali. Cuiiismodi ergo sint bao curvao, in sequento o: 


P 


305. 

X . 

7 ’ 


EXRMPbUM 

Sit vis centripota distantiia a centvo divectc 
erit 



2/' 


Quo substitute pro curva sequens prodit aeqnatio 


; -dxYh 

(Is »= - - . 

Est vero arcus, cuius sinus est -- oxistente tot 

bic arcus per Sit sinus arcus BS «= f, erit s = ^ 




+ nf 
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US, cuius cosinus est erit 
* » ’ 



-'r 5>6/- 
26/ 


)nstructio curvac I'acilis fluit ontqiio ciirva algobnilca, quoties | 
lerus rationalis. Sit 


y "2bf 


in sea 2bf = 


m 


(r 

i 


~ (lx 


1/(1 - it) ]/(«='-- 

togralis per logarithnios iinnginarios cst 
ml{tV- I + V(l - II)) = + 


1 +V{\-tl)T = 


.T'h lA-V'' — «*) 
a 


tur ox 71/ in AC porpcndiculum MQ = y eb posito OQ 
r. y atquo / • Proptcrca prodibib 

«* . • ... .1 TTffiff • ■ . ... I 

X / « 

« = 2 seu hf ^ habobitur ista aoquatio 






Dductii dat lianc 

X® = (ut* — ft?/ = ax^ — 2fti/* 




ct 


U = X 


1 /ft -b .T 

I 2 a ' 


inter coordinatas orthogonales u ob y acquatio degidoretur, 
sexU baec 


2bf 


it erit 


ea crib 
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TOMUS AI.TEII CAPUT H § 


n 


In hac ciirva applicata erit maxima, si .t = -3 sou si suii 




tiiin eiiiiu orit 




In aliis vero ipsius m valoribiis maxima applicata orit, ub 

msfVUr — r) = i(x. 


PIJOPOSITIO 34 

PROBLEMiV 

3'iG. Sit jw/en/irt sotlkilms unifomk <j d uhUjm deon 
cuna 47' (Fig. 39); iuvenhe CAirvam A21, suj^cr (pia corpu 
ieiujnis per arcion quemcnuqm AM proportionalc sit radici qi 
respoiuktde PT curvae datac AT. 


SOLUTIO 

Ponatiir abscissa communis AP = x, curvao A T ap[)licf 
ergo, tjuia ciirva AT dutur, aequatio inter x ofc I, quao tr 

ovaneacento x fiat qiioquo 
initium in A ponitur et to 
coniputautur. Sit porro on 
applicata. P3f = y et aveu 
sit celevitas initlalia in A. 
ergo coleritas in i!/ debit.' 
et tempng, quo arcus ylilj 

= r _ 

V(i 

quod aeijuale esse dobet ipsi Yt. Uabebitur ergo liacc iu 
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dl-[b -\- ffx) => = 4tdx'‘ -'r Atdi/ 

. ]/(bdt^ '\~gxdi^'— 4idx^) 

2 ]/t' 

a, aequationo, cum i per x detur, curva qnaesita AM construi potorib. 
U.em Gst construonda, iit i)osit() •= 0 Rat qiioque </ = (), quo curvae 
iiitium sib in A. (>. K. I. 


COROLLA 111 UM 1 


07. Quo igifciir curva sit roalis, oportet, ut hdi^ -\~ gxdf^ sib mains quam 
sou 


di ^ dx 

- 1 - fl.-c) 


. , j i/i ^ ^yib-\-qx) — 2yb 

fiivc intogriumo Vi > ' g' ‘ 


m fuorib 

V) ^ 

// " ’ 


A ]\f ni. rocta. vcriicuUs, aupor qua tloHCOusns /it colerrimiis. 


(X/llOLLAUIUiM 2 


i08. Si iaitur in curva A T aliculji fiat aequalo insi ' ^ , ibi 

18 curvao ylM.' rospoudons orib vorticalis. Alquo si infra liiinc locum sil 
, curva A.M non oousquo dosccndot, sccl luihobit puucbinr 

lionis in (30 loco, ubi tangons osb vorticalis. 


COllOLLARIUM 3 

!09. Si angulus, quom curva AT in A cum vorticali AT constituit. 
acutus, cuius tangons = -wq erit in initio A 

, , dt mdx ^ dx 

i=^mx ut . > — . , 

2 ]// a Vmx y{h + <jx) 


4 I 1 AIIUI l'!iM.Kni Opora omnia TIs Moohaiiica 


17 
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TOMUS AI.TIIK CAPUT IT § 309-:n;i 


uiidi' Gssc debet qiuim 4x, id quod sempoi 

fuerit =0. Tnin uutcm crit 


dy = 


tlx {h m- + — 4 w a') 


2]A».r 


Posito igitiir .r-=0 fiet j'^ = cs5, seu his casibus curvae / 


erii hori-zontalis, nisi sit & = 0. At si h = 0, erit 

“i/ ■ 0 


Me igitur airva .-lA/ fiat iuiaginaria, debnfc ym mains us 
tinii ciirva cimwi)* iu A angiiliim acntuni coiisiitnot, 


y'ipm - -J) 
0 


COROLbARIUM 4 


310. Sin vci'o aiigulus, quern curva xlT in A cum ’ 
sit mctus, fit w = co. Hoc ergo casu curvao xlAI tangoiis 
hoir/.oiUalis, sive fit = 0 sivc secus. 


COHOLLARIUM 5 


311. Si celcritas in A est =.0 et in principio A curv 
cum curva, cuius acquutio est / = aa;’* existonte miinoj’i 
cre.scontc x quoque I cvescat, erit 


2 \/ax’‘ 


Nimc ue dy fiat imagiuariuui facto x = 0, debebit esao ?? > 
quibus casibus scilicet curva AT in A est nornmlis ad A.j 
in puncto A 


u + l 


g ndj^Vaj ».r. -_}/«=// 

a 4-1 


2a: - 


ut radius osculi curvae AM iu A 


idugx" 


2{n~l) 
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ilx quo soquitur curvae AM, cuius tangens in A est liorizoiiialis, i 
)scuU in A debero CS6C infinite parvum, si corpus ex quioto super 
icondere posse deb(‘at. Nisi enini radius osculi fiierit infinite parvus, 
iGVpptno in y\. quiescon.s pormanobit. 


COROLLAIUUiM G 


IU2. Si igitur corpus ex quioie clescuudcro ponatur iu A, quo cuv' 
iat roalis, doboliit mains esse ouam saltern in initio curva 

2i/< ^ y'tjT. 

iiuaro si ponatur 


dt 

2|/'« 


dx 

Yyx 


A-pdx, 


ibi p ost quantitas affirmativa, salteni nisi x ponatur nimis magnui 


ibi jpdx itii accipi debofc, ut ovauoscab facto x- =^-» 0. Hoc nutom vnloi 
substituto prodibit 

^\- pdx seu s X A- fpd^’V 0^ 

\/gx ygx 

pro curva quaesita AM. Vol inter x ot ?/ liaoc luibobituv aequatio 

ij = J'dxV(2pV fix -f- ffppx). 

Notandum voro est non talem esse posse quantitateni, cx qnn Jpd: 
Bcripto inodo accoptuni fiat infinito tnagniun. 


COKOLLAKIUM 7 

313. Ex dictis intelligitur, quaindiu p valorem affirmativuin n 
tamdiu curvam AJli descendcrc; si lit = 0 ot doinceps uegativum, cur 
in illo loco babebit cuspidem ot rovortotur sursum. Si = esa manenlo 
jpdx finito, curva yi.M ibi liabobit tangentem horizoutaleui. 
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lUMUJs Al/rKK llAIMn II -Il'i 


im 


COUOJiLAlU[ll\I 

314. bi h non poimim’ -=0, os iwlom f,urv;i A'l' iiuiunini;i !• 
potei'uiit oiuviio vIjI/; pvout. onim ccloviUv.s inilialis iiminr iiiiimrv) 
jilia proilii curvn .'Ijir. 

SCIIOMON 

315. Problo.niatiK huiuH nuisiituw oril. hhus in rinliilidiiilniM 
probloiuakuv mdotoniumiUmiin, in (piilms dhiiii'm nii'VJM' rrfiiiiiii 
quibus cQvpuK codciu iompon* vol ucl diitain na'lum vd ciirviiMi 
vGuint. Iliuic ob vom indoloin qii;tnUI.-aiiiMi / f'l i> dili^o'iil iiO' inv 
quo iis ill soquoutihus ut.i licral.. 


PU01M)SITI() Ilf) 

WtOltbMMA 

31i). Posita pok'iii'ia soUkifanh' uniform // vt ilmrsuin dinrhi ni 
curvas dAfO (Fig. ‘lO), super (/uihus corpua in /I c.r ({uirlr ilrsnna 
dato ionporc ad rectam horizoniuiem lU' pcrvnuul. 

.SOldJTK) 

Poiiaiiu' A P'=‘ ii\ PM^ tj ol. A l> a. In c.iii’vd A 0 c 
supm snmtaiii qnaiil-ilatimi fpUir, ciiiuH cui'vno bni’r, di'ln'l. I'-fir 

lit in A cam iixm All nii 

ciituo coulinuo UH({ur ml 1) Hiilli'in ■' 
fjcilicct pdj' Mil, uriii'niitlivatii. Niim- 

V- ^ ld:vV(^^p\''!l.r \ ///)/ 
orit tompuH por A Aid 

... ^ 1^" 4. n n 

{! 

(§312). Quaraobrem cum infinitao curvao luiiuH iiulolia in locum t 
substitui quoaiit, ox iis infinitae ovioutuv curvao AiMO, Hupor qai 


A 



TOilUS ALTER CAPUT II ^ v5y()-:i2;5 

(k'k'bit esse 2«.f -1- — aa affirmativiini. Qiuiro oportot 

poiiaUr ideo 1' 6 = ««'-■'«« A orit. « = - substituLo 1' 

_ j^Vb-rfxYb 
a^-r^f 

quae ac(iu!itio substiLuendis loco f innunifirabilibus valoribiiH al'H 
fiuitas (kt curvas AND. Fiet autem 

<ix « M-«A a^-\-(i/ 

ex qua patet oiimes hiuc orientes curvas AAfO biiigGro roclan 
Aequatio vero pro curvis AMC crifc l\aec 

Quae infiiiitaa contiuot curvas problemati satisIhcioutcH, aupor cpiil 
tempus (Icsceusus ad liueam horizoutalom esfc i/h 

!l ' ' ’ 


COROLLAIUUM S 

321. Hae autem lincao omnes sunfc rectificiibilca. Nam emu 


erit 

(fs ± ^ 

v<jr. - 1/,. 

Est vero 

S = .i; 





a’'\-nf 

Unde tota 

curva AMC evit 


^ _l_ (fi_" + 

«+? 


185 
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C01?0LLA1UUM 4 

?. lut.er has igiiur curvas longissinia i^rodit, .si /’— 0; orit 

nn 

AMC=^a-\- Vgab. 
hac erit nequatio istu 

,1 = f 1/ Ky/ia; -|- . 

»J Q- 

uiu vo.ro hiibotur facto f cvs; Uww o\iiin crit 
A M (J~ a -\- 
uitio pro hac curva. orit 

If I ]/(2« y^ba: "I- fibx) . 

tj (I ' 

SOI-fOIJON 2 

5. OnmoK ciirvao AND sub aoqitatioMo 

x^yh-\- f.-cYb 

* ~ a'-* -I- af 

!io Bunii parabolae, adoo nt per solas parabolas innninorabilos invontiio 
rvao prolDlcmati aatisfacieiitos, Notpio voro oinnos parabolao in bac 
3110 coiitinontur, sod loco illius aoquationia si adhibeatur luioc 

+ aVf^ *((-+ KV) , 

a 

.iam iurnut.as parabolas contmot, i(.erum iuiinitao curvac invo- 

, super qnibus corpus dato t.oinporo descensum absolvit. Ex quo 
potest, quotins infiuitae invoniri quoant enrvao AMC, si tantum 
IS coiiicac in locum curvao AND suhsfcitiumfcur. Sumta eniin pro 
ANJ) hac uecpVcitiono 


z' -j- az 


(ix* -}- yx -|- 


TOMrS ALTKll 




m 

quao oiiuios 


[^ontinoh seclioiies r.oniniH por A Uww--^' 


atqu«' 


b -\' aVh -- fla'* \yii I 

y ^2li(i\r\-bVb 
K ' U \ ‘J \^ll •'^11 


debent esse quaiitilak's poriitivuo; (piod ((iniiii iiiliniliM dm 
J acilo porspicitur. Si doindc oininw curviic jilK<’britic:in ‘'on 
postmodum q\mq«o cuvviio kaufiCciubnU's Hiiwul, uiuvliua 
siinul (lescripULinin concipi polni-it. 


KXMMlMdlM 

324 . Sumutur pro ciirva AND !i;inc, iii’niinlio 

, yi> 


II" 


donotanto n miincrum arnniuitiviiDi (jiiiM)n:iini|iii^; nvjiin'Mi’ol 
fiotque z^Vb posito x^-a, ut roquiriliir; [M'lH'Ipn'.’i v(m'ii q 


ife 

A.r «" 


quaniitas alTinnativa. (!niu igiUir sit 

I, iV 

i f,.. 


ovit 


Quae aequatio infinitaH cui:vua AMV, lamiiiWUu', .pi 

ficabilea. Islvit ouini 


ideoque 


AM b/'/'i 
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(JOROLLAUIUAl 5 
fuerit « , crit 


rdx V(gh -|- '1 Vgnb) 
J 2 Ya 


atquG 


-P ‘f Vgo b) 
sj/n 


AM -- u:(l -f 


Yff(ih\ 

2a )' 


abit in liiioam roctani inclinatani, supor qua dosconsus fib tem- 
■ -I' Vb. Pcrspicitur ergo davi linoas brovioros recta liac inclinabu, 
i corpus dato tninpnro ex A atl homonlaloni JiC pervenit; facto 
linen. AMC fit hrevior. 


aCHOLION 3 

itoruin si detuv unica curva- AND deairtoiutain curvain ,/lilZC 
: ca ipsa inuumcrabilcs aliac potoninfc inveuiri. Data enim \iiuca 
liter e et x capiatur 

(?»« -- — l)3P)i3 
a 

liverso ipsius /a valovc iuuumovabilea curvau ovioulur. Sin\\U 
otiaiii polost 

/JAT _ Onaa-'* — (m— 

■ ■ 

Vby si ponatur -.r =«=> «, Atquo gQueiuUtov, si fuerit F 
icunque ipsaruui x ot z, A. vero eadom functio, quae prodit facto 
= ]//>, accipi potorit 



Din F talis osse functio, ut Fz evauoscat facto ic=“0 et <? = 0, et 
dsum per dx dobot esse quantitas affivmativa, saltern quamdiu est 


(ii.Kiii Opoi'ii oinnifi U'j Aloclmiiii'a 


IS 


138 


TOMIJH Ai;VKU CALHiT 




SOllOIJOX I 

3^27. Siniili !iio(lo ])rol)I(’tiifL gcitiiralis.sinn' Hdival-iir, ni d 
cuncjiic functiononi ipniiis a; nv:Lnosa'iil,t)ii!, mi I'sl. x O, i 
liitcm, ill 'Aiiii' ^*f .suiuiil.iir 

/' 

A 

pro goiioi'iblissinia Jioqiial/ioiic (airvaii AN IK Sil. (It'iitdf! d / 
onac (juantitiis iiftinimtivii, iiiiiiiiidiii x non Hiipariilw/; aril j> 

,1 1/(->/U.JKh/»- I uhQQ-r). 

qiiao (isL goiioralissiina jMUjiial.io pro cni’v’iH A M (K tpimi 
dPHcoudoiilo proposilo (.(imponi aliHolviMit»ui‘. Appiii’c.i, hoc 
acoiuloiiLes <hk»|ik’- in locum curviiriim AND snhsMl.iii pos? 
Umipna, cpuj (pmcvis curviit) AjMC [)orUo idiHoIvil.iir, algi 
dLdiniri. Si ponutur =- Ji, orii. 

/I -I- li lt). 

SiniiUi orgo loco It qiuiciuniuo rmicUoiio ipaiiiH x ad iiiv 
Ki'iiri doboli t ‘bi *^1 ovanOHcni. poHilo ;r • 0; doiiido p 

VfjtiX 

oi. quod provonit, crit ■••••/(. Ili(‘ vnro hoc fiudiiiin ohI. iik 
siiiiiatiir qiiantitu-s ariInnaUva, qmumliu x non nxcodil. a, ( 
J iidinituin, si pnuwcriplo inmlo uccipial-iir. 


puoiH)srno ;{(; 

pii-oiiidaiA 

328. PosUa poic.nlia soUkUaniv. nnifomi /} cl nhhjuc dr 
Hire omvcs eut'vns AAf(J (Pig. 41, p. 13U), Hiqirr ({inhufi roq 
2 ) 0 Yii ad rcdam P (I ad horhoulcm ulcanqiw iiiclbialani (Irscrn 

SOliimO 

I'Jxpi-iinat ciii'vaa AND iipplicala .fi 1) loinpUH, (pm 
iTctnni DC pcrtinglt, ofc ductti pur (]n(i(lviH puncUiui 3/ 


I DTO MOTU SUPKU DATA DLN'KA IN' VACUO 

atao BC sccaiito verticalem AJJ in exprijnafc api)licai!i QjV toinpia 
•pus partoin AJ\/ pcrciirrit. Qimi*c si infiiiitao cm-vac JNJJ con 
r, quae omnos in B ea-ndom 
applicutain BJ), hao omnos 
nnt. cuvvas A i\l C\ siipov qiiilms 
(liito toniporo «ab A ad rocfcani 
I’voiiit. Curvao auLein y(iV/>, ufc 
nonitiim, concurroio debout in A 
rticali A B ol; iinqiiG a.d J) diver- 
bent ab AB. Punatnr nunc tan- 
giili A B (' = li sitquo A P = x, 
f, AQ = u, QN==t ot AB = (i\ 

) = ■' ideoqno 1 ,',^, ,i, 

^ f =. «. 

item coloritas in 71/ dohita cst altitudini //:f, erit toinpns per AjI/' 

• '/?/) 

iqiialo (3SH0 dobot ipsi ont. adoo 

f/./ = ^ ^ ot 

Vf/x 

mrvani ylNB datani dabitur / in u, ot cinri sit ?(• == a; -|- 'JJ , clabitur 
t ?/; quamobi'cm babobitur acquatu) inter :r. ot // pro curva quaesit 
Vel cum sit y = ku — hx, orit 

(jxdt'-'-^-- {/dA- ijdar— 2f{'^dndxA- 

aequatione x i)er u inveniro licobifc. Sit ad hoc orit 

(jxp^did^ 1 )^/.'^” — SIrdudr - 1 - Jddtd 

7 + Dp^x — Id) d id) 



gitur ANT) talis accipi debefc, nt ubiquo p mains sit qivam 

k _ 

Yi/xiid H-1) 




18 * 


MO 


'I'OMUS AL'1*KI{ GArilT ]l § 


Aociiiaiio ilia autoiii ila dubol iiiiogravi, ut liicto ?/-•=() liii 
quu(iiu! oi'uotiu’ Jioquatio inter x ot ?/ pro curva (]uiiosil:i. 

COltOIJiAimiM I 

Cui’VM- AM('> tnngel. in A lor.lain Ali, hI fit (h, 
iuni voro iloljobit e8S<; ihi^dx aLiiuc I !■ UA'. 

evcninl, si lit lacio ic - 0. CJhIil tmliMii line. <■ 

luinor (juairi :/•, (irii in ipno inil.in ./ - a; ox (|iio 

ill A laii^ore rorticalnni AH, hI riioril, ‘ posil.o n 

TOKOI.LAIUUjM 2 

;3‘10. Doindo curva AM(' nonnalis orit in si I’n 

Hoii (lx ■ ~ Icdif —• ■- lAdx sivo d:t ■ Hoc voro 

f:lc 

COJtOIdnMUlJM ;i 

iWJ. fn ipMo pmiclo y\ oxpi’oHsio pjix vol Iliiil.un 
iniiioroin ipituii liubohit. raol.n ;r ^-- () vo! iniiiiii.o niiifj 

CiiHU orit (h'^- \- ^ flu, cl. emu hH, djt 

fijisibuH limgoim curviio /!/!/(/ in yl pnralbda oril rooliio I 


KXKMPMKM 

W. Sit curvii AND puriibobi (pmooniKpio, ila ill. nil 


evil 


dl 

undo liiibobitiir ialii noqmibio 


2 « |/« 
Vf/ ’ 


aUu , (( 

, ‘'i' d ■ , » 

YUM Yu XI 


(h^A- l)(/a; — AV«=- I- -I- i).- A® 

|/» 
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liiaiionis intogralis est 

:h “|- l)a: — k-n) + A (--h V{a^{k~ -I- l)a: — 4- 




n 


-a.l 
A - B 


at(juo o = - 


2B 

= A-JS 


ist « < 1, (it 7? cti hinc quoquc (> luimcms positivns.] Cum igit.ur 
loniR iiogritiviiH, ovit. 

4- 1)a; — k^ii) 4- A Yjt) ''-=(+ V(a^(k.^ 4“ -h BVuY, 

lotut coiisiantem, quao cfficiai, ut, posito a: = 0 Rat /f. = 0. Mani- 
,itcm csfc, quaccunque fuerit constiins, semper Rori «« == 0 posito 
:(:epto caaii, quo (j voI n ovanoscU-. At tt ovanescoio non potost, 
anoscit casu, quo a=l; hoc igitnr casu dcbefc e.sso C == oo fietquo 

-b — /'■'«) “b = 0 

: Gt ?/ = 0; qnaro aatisfacit hoc casn recta vovticalis AB. Roliquis 
3i'o ob C arbitrariain quautitatoju ex unica curva AN.V iunumora- 
ae AiMO invoniuntuv. 

.IS porro casus est seorsim fcvactandus, si A =» IJ sou 


k^ « 


orit 


<1 (i — «*) 




r+ y 

Yu 

iter pro hoc casu habebitiir bacc acquatio 
= 2 1 (l/(«> (,k^+\)^- Vu) T- — -j - . 

^ ^ Y(^ (k^Ai)x-k^ ft) =F 


)quo detorininatiouG non opus babet. 


Si esi rO' l, (it- ^ oi liinc unnioriiH iK'ual I viim: 

osac 6'=- CO. Moo t'l’gi) \'i‘l 

I !)■' f' ") 

/,*(//( - I);'' 

Qiifio chmn iicci\miioiu's svmi. pro ''('cf.iH imH 

tninfi(nintilnis lifu!t|ue rliiiitii n:llis|■!n■lnill^ HI. In 

A 1 lit hmapiii !uu! atuiiuiliniu'n 

('/•■■' II) '' , 

-= .sou //-=0 (;l ll --- 1 /, “OH 

(juao cst linoa roda pijvpomliouiiim in lid', luicc ouim u <‘(ii |n 
poro p(3rciivi’idu* quo vortioalia AJi. 

COROiilAlUIJiM 'I 

3:J‘2[ivl‘). Kid igilur sit, a-- I vol I, iiuiiinior;iliiIi‘.s 1 
voniuniur [jroljlonuU-i siitiHlacioiitoH; ipiiio ori^o oiiuk^h itiinnrn 
vciilur qaum ]ici penUic«laris A Ji. 

(KVitORIjAlMlIM f) 

333. Cum orgo (!X imica ouirvu yl -V/J inliniliin orivi i|Uiui 
fucilo int.olligitur inliiiitios plurcH (uirvnu hiiio. ((UilomI ioiii i 
prueccdonli. 

coJtoi-uiuiiM i; 

334. Si a < 1, cfllci pol-oaC (lotonninundii coMsfiinli' (\ \ 
por datum pimctiim voduo lid trsmsoiil. Diuudt' uliis jih 
AND ainiili mode iidlnit-ac enrvau poioruiil, invoiiiri, fUnic 
nou soiuui dato toiiipovo ud voctum lid )»ovviMniLt, noil u 
piincfcum datum C. 

SCflOHON I 

335. Ill hoc oxomplo casus, quo - his uor.uvril.; 
linea recta, vorticalis tanlum saUslaciuns ost iiivoiihi, ulli 


1) I'lciilio princeps falao pro uumoro 3;^} iloraL mimonuu a:02. 


V. 
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c rectam alia inclinata, atroquo t.ainen I'iioclo cadoin aequationo gen 
uis usi. Saopius anteiii iain hniusmodi casus obtigernnt, in qnibus ac 
los difTcrciUialcs continent in so aoqualiones intogrnlos, quae nihiloir 
intogratioiuis non enuintur. (Jt in casii a ~ 1 haec habotur acqi 
Drontialis 

(k'^ -\- i)(lx — h^(lu ±{hi 

|/((FJ-J).r-it^e) ~ Yu ' 

.c intogiala dat iutovhn t.;uuon pcrspiciuiiu cst lumc aoxiuatu 

(/. ' -f- l);j; in ilia quoqnc coiiliiiori, ctiamsi per integratiouoni nun 
t. Ii)t lianc oh roni pof^torior aequatio intogralis aoquo satisfacit ac 
^■u. Mine genoni.liter colligere licoL aequaiionoui (liilerontialoni 


qua T est talis fiuictio ipsius t, qnao evanoacat posiio / = 0, ot V fu 
lecunqno ipsius u, ao({iio coni])rclion(loro lianc iutogralein l‘==0 ac liai 



10 por intogratiouom oliciUir. l^lonnnquo (pudoni casus si i 

iplox qiuuititas, nogligi potest; at ei t ost qnantitas compoaitii i 
itro casu, i)oi'i)(n'aiii oniittitur. Siinilon casuin supra luibiiiinus g 3( 
[Uiitiono 

. obacrvavinius acquationcin a; ^ « in oa conUnori, oiiainsi integ 
p\iclom possit porfici. ISlain posiio a — orit — do)‘=dt (3t 


V{(rb--b'.Y~a\l'JMx) 


I fnnetio ipsius t, quao lit =0, si fit i = 0 seu a; = «; namquo J’-^d 
dpi iwbcbatuv, ut iivanes(ail posiio Posila ergo Uac ipsius I 

no = T erit 


ds = 


tltVb 
T ’ 


144 


TOMUS ALTER CAFUT 11 


ex qua acqimtioiio orgo Into coiidiuVi hcol unqi 

« itlcoquQ problcmati ilH saUsfiiPcru dir.ulmu, ul. li* 
Magis uiiivcrsaUtev voro in liac ucciuaUoiu; \d>t- ’ 
posito t = 0, comproliLwlctuv iata ae(tuatin 
siauti quautitati ideoquo t?/ — 0. Undo iniolligitiii / 
tiouc proyosita Ydu = il‘ AUpio liiiic, ei t riuM-it qiiunl.i 
ex « ot ,r, staiiiu luibetur aocpiai-io iiiiogntliH por ini.rgnil 


SCI 10 MON 

33(i. Casua hie aupctoal, qiii iicciiliarom n^Hdliiliotioi 
recta BC supra puiictiim A entn JiA iiniicun-il. id. qiu 
Considerabimns autem sequonto prnlilomiilo liuil.iini fui 
paiallela vorticali A.B ol. in tlafa disiaiiOa iioNilii; n\ i|iui 
reefcae BC utciin(|U 0 indinalao dodneoro licobii-. 


PROFOSITIO :J7 

uhouM':mjV 

337. SoUicUclur corpus perpefuo tkorsuui o'l Hutfonn't </', 
monerahilcs, su2)cr tptibvs corpus at y\ (lOg. d2) 'un)hi)}i a q 
imporc ad rectam ocrtkidm EC pervenkU. 

SOfjU'iTO 

Sib yliUO enrva (jiuioiumqiii' qi 
axe siunaUiv recta vurtiiailiH A //; 
PM^AQ^}}\ or\t colo.vltu,H i\\ i\! < 
ol toinpus por Aj\I 

_ rV(dM^ I ihn 
J \/(}X 

Sit poiTO yliY7^ curva, cniiiH ipiaoviu 
priinat tempiis i)ev yliir, ol sil QN^ ■/ 
potorit ex curva MiYl) datii ciu’va Ai 
si iiifinitno ciirvao yiiY7^ ooiic.ipiiu 



Pig. 12. 


’--1581 Dl'] MOTU PUNCTr STIPKR DATA LINEA IN VACUO 


/? coniniunoiu habwint applicatam ojnncs producont curvas A 

■)er (piibus corpus dai,o tomporn por J)B exprasso ox A acl CE porve 
it itaqiio 


posito dt=^pdy erit 



-P df] 

Yifx 


yp^a'dif = difi^ -f dy^ a-lque dx = ily Y (fjp 'x — 1) . 


a,G ita iiiiograta, ut posito a;==0 tiafc // = 0, dabit curvas AMC quan; 
. a fuuctio <iua{'.cuuquo ipsms y ot fEdy iUi capia.Uiv, ut cvam 
dto y = 0. Tiiin fiat j Hdy = A posito y =« AE = a ot oxisi 
E Vb snmatur 


_ Yhfndt, 

^ ~ A ^ 


t 


fttquG dx = Vyhil^x — A^. 


[10 iLuqiaitio, quicquici pro li substituatiir, dabit iunumoras curvas qua 
-islaciontos. Q. E. L 


COEOLtiARIUM 1 

n38. Casus ergo babefcnv siniplicissiiiius, si fuorit turn 

puitio soparabilis prodit. Evil vcro ( = ob = a. Hanc ob roii 

=di/ atquo -yVMa:, — rt^) = y. 

i aiitcni luillius ost utilitatis ob valorom ipsius y inmgiuariiuii. 

COKOLLAKIUM 2 

539. Quia autom Yifjhl^x — j\?) non potcat osso quautiias iinagir 
ortot sit Wx> otianisi a: = 0. Quure li uequo quantitas constans 
tost ncquc I’unctio ipsius y, quao evauoscat facto y = 0. Hanc ob ro 
is csso (lobot fuuctio ipsius y, quao fiat =c\>, ei ponatiir y = 0. Praoi 
non oinsmodi osso dcbot, ut / Jldtf non fiat infinitum, quod ovouiro 

II ' 

lot Jl= ■ vol - , etc. 
y y* 

Ia;oNitAuui Kiri.Kiii Oiiora omnia Us Meclianica 


EXKMPLUM 


340. Ponamus ergo esse li== \ ; oril 

Vy 

Jlldy = 2 ]/?/ oil A. ^ ■ 2 ]/ u . 

I-Iinc liabebitur ista aequatio 

^dosYay^^dy Aai/}. . 

Quae aequatio quia oat homogonoa, ponaliiir :r. i/i/] nril. 

2qdy Va -|- ^yilqVa -= dif Viqhii >\u] 
seu 

dq i/y 

/(#<?— '1«)" ■ '2(jYa 1!;/ )/(/ 

Posito ot _!)_,. urit 

dy _ - 'Muir 
V f”- Hr (■ I ’ 

Quae posterior formula <a quadmfctmi circiili piuidoliit, mi // 
Altero vero casu w>2 orit iiitogiulo') 

hj = I r;+ ^ {2r-n + 1/(,P_4)) - 1 . ' « , K('^” I ) / , 

Ann A A^^ ' ^ ^ ^ 


Quae ob 
abit in banc 


n) 

Vy 

C{2y(nx - y) - (.„ _ )/(,(» .. itl'.' 

/oi// , , , '■ I 4) 

- V{nx ~y)- (,( _|_ ■!/(„. „ 

"'if' , 


Mo. „o 00... -U, 
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ritiir 


II _ — (Mo-) 

a; 8 h 
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iit dims linens rectas, nisi sit- tjh < 8fl, quo casu uoqnatio ost imagi- 


casu, quo }f — 2, orit; 


dij —' 2 >'tlr 

y O'-iy- 


sLMi ly = — 2/(>- — 1) -|- ^ “ 


ly = - 2/ (l/i'i:.: - y) - l/.w) + 2t V'y -j- 


2 Yu 


+ IC 


[(YiU- !i)-Vy)- 1C 


Vv 

\/(2x-y):. ]/,/ 


!iiu pro C quuntitatcni quauicunqno acciporo licet. 
n < 2, turn consli'uctio curvao parl.im a logaritlmiis, purtiiii a qua 
oirculi pondot; (iuut (‘iiim ob K(«® — 4) unaginariimi logarithnii hi 
luaginarii. Hoc igituv casu cxpoclit couskuctiouciu perficcro ptais ox 
no analytica. 


PROPOSITIO 38 

PROBT.HMiV 

J. Sollidteiur corpus perpctno dcorsnm vi nnlformi rj dataqua sU curui 
iquc JiSC (Fig. 43, p. 148); invcnirc omiics vurvas AMC, super quihu 
descendendo cx A dalo tempore ml CAirvam BSC 2>cyvein(it. 

SOTiUTlO 

t curvaruni qiiaositaniin quaeciinquo AJ\[C, ])cr cuius quodvis punc 
I ducatur euwa MQ siinilis curvao BSC respoctu puncti lixi A, e 
at curvao ANI) applicatn. NQ tonipus por arcuin AM’, oxponot orgi 
.ta BD tonipua por iotaiii curvani AMC. Quo facto poterit vicissiii 
a cuvva ANT) cuvva AMC inveuivi. Qvvare si iufiultae curvao. ANl 
autur, (piao omnc.s in B liabcant applicataui BD commuiiom, oao ge 

10* 


iierabuiit infiuitas curvas Hupnr quiluis (ininiliiis cni 

(Icutlo clato toni])Orc per Bl) oxpreHKo nil ('inviiiu l"‘ 


A 



ct arciu Qi/' anus aiiniliM 

BSO\ ei’it 

AQ:AB=VM\UB-- AC: AH l'(J: HI 

PoimUir porro AP‘=x, iW-?/. AQ<^ -^i(, . f, 

dabitur ob curvam BBC tlal-iuu tuHiuiiUtj inlcv r ol. « iiltpir 
dat<uB dabitur abfjuulio inter / et u. Ai< ol) MimiliriiiliiK'iii 


undo oi'it 


US . itr 


y=»-' Oti a!*' 

Cl (I 


Celoritns deinde corporis in If dobila osfc ull.il.iulini 


AM erit 


>‘N 


[A/.x 


quod acqualo poui dobet ipsi /; undo oritur isia uoqnal.m 

(IxdP -I- df. 

Quia autom I per « datur, sit di^pdu ot p sit r,„„d,i„ 




ot dy 


udiy 1 ,S</h 
(t 
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iiisibii, ilia accjuatio in hnnc 

f)arii}/^dH^ — {udr -{- rduf -j- (^uds sdiiy. 

quia curva BSC datin', ovlfc s fuiictio r Hitqno ds = qdr cxi: 

funcUoiio i})sins r quacuiique. Ifia siibstilaitia liabobitur aeqiiatio in 
r inta 

(jarvirdir ^ (iidr -{-rdn)^ -|- (nqdr -(- S'da)^ 


\ao vadicc quadvai/.i uxtracCa dal. 

dr — r — ^q ± \^{*2rsii — }i^ — r~q^ i/nrup^ii -I- 77)) 

(in 


i qua si auqnatio intur ?* ot u invoniaUiv, iudo Jiabobit.iir siimil ac( 
tor X ot. ?/ pro curva, quauaiku 

Quod autcni ad curvam AND attinct, ait P liinctio qnaocunquo ip 
l‘Pdu ita iutognituni, ut. ovanoacat facto k = 0 ot Hat « yt jiosito i 
in aunmtnv 

VhfPdH 

A 




■0 aoquationo curvao yi'NJ). IDnt orgo 




ryh 

A ^ 


)i pro P runcUonoin quaiuvis }[>8ius it' poncro bcob. Q. K. I. 


(JOilObT.MtIlIM, 1 

342. Si ii jionabnr =0, co ipso quoquc -x ofc y ovanoscnut, nisi 
li, r vol s inlinitiim. Illo igitnr casu in intogrationo acqimtionis dij 
iilis iuvontao constantoin qiiamciinquo addcro licot, quia non opus os 
datum habcat valorem, si n lit '=0. 


COROLliAlUUM. 2 

343. 'Ibiin iglbur ob constimtom arbilniriam addondain ox unica 
NJ) data inmnnovabiles invoniiinUu’ curvao Aj\fC qnaesifco satiaCacion 

COHOLriAUIUM 3 

344. Si curva BSC ita ost comparat-a, nt misquain noqiio r lu 
'di'i queat inlinite magnum, souqjov unica curva ylNl) iufinitas dabit 1 
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qufiositas Quar non suliini haiir lialti’lniiii, |in>|> 

iis d(’s«m(U'iiUa siimil juI ilal^iiMi [icrvi'niaiil' 

ad (|uainvis da-lao siinilnn curvaiu {hV iiiaiiiip'iil . 


lIDllOld.MilUM d 

Cnin igilur in ini.ngvaiini\i> aniinivi.innia liivoula 
ciiiiqu {3 addnro liajai., ra ila poltail- aHsumi, iil. (airva . 
ctnni C tairvac dalan JlSd diri^aliii-. lIncijiHi niodn ii 
poiorwnt invnnivi, qvuw omnaa in dalo pniudu (J r.uuvnni 

S(JII()Id()^ I 

d4G. l*osnimuf» ciirvas (Jj)/ similes nirvai' /».S7/, 
oi'(!(:la Hat inliniU' parva (4. omnia piim'.lii, c.iirviio IlSd 
ol ?/ ovanoswmt posito I’ol.ijissimiiis iiiilmn eodc 

vcl cum use cori'inuMilcs p»)m‘ri' vol diHcroiiaidi’s > 
ruiictio ii^siuK u (jnaecnmiim (nmiicsceiiH posilo u 1) 
liu'lo K^a, r.umi- QM ila iMmdm'tf polcrili a ciirvii US 


naiiKiuo facto curvu QM IrimHihil. in ijisnm USd o 
ctinn U’imsibil, nisi ciimi USO In Inilnltum pni^^rcdint in 
pro Q lulls accipi poioril: riinctio, ut, otiaiiisi lint ■ 
Hat =0, si /(==(). I’oaild aiitom (({) I'lhi Inilioliili 
snquens 

(Srfnl +?«)-!- K./«() -|-syj -,ln I '/■/) 

Quao aaqujitio latissimn paint (it (ix nnica ciirva At 
ciu'vas AMC sufigornl, ([uin nl.iam inlinifiis Hnp|a‘dila 
punctmn C trniisnunt. 


SCllOldON 2 

347. Quautumvift gonevulis anliMu (isi, lianc, msiimli 
ost similis cumio USd, quin nst x:;/ r:s. gmirii adl 
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:hi))ori, in ({ua onrvao Q]\J ufccunquo dissiinilos ponuniur ciivvao 
sinotli iainon, nt QjM in BSC abeant facto Obtinobitnr 

«olutio, si ]i suinatur I'uiictio i(Liaecun(pio ipsius n ovanoscuny i'acio 
aUpic H in i) poyjLu •» = a yilquo d.B-= Wihi. SuniaLur oniin 


n r ol; ?/ in .s’, si liat afquc ov.aiicsconto it tfon o) (inani y 

t, tpiicqnid ali. r. llinc uutnm soijuoiiy oriotnv acqnatio ftonoi-aliysiina 


[{-,/) -1- \'y 


4; dit I 


// // H m r- Q>iiPQ' 4 li- Bhd) 

A- 


H- li'-^Ii Wijs) 



luaiiono loco dr int.rocluoi potest dn ponondo loco (//■, vol otiani 

Unit if. inti'odnci nonciulo loco r cins valorem ot turn habobitnr 

V 

inter n ot x. l^otauclmn anteni cst, quia Q cvanoscit facto ?i = 0, 
:^sso (lobere functiononi ipsius ?r, nt ./’Vp posito n vel fiat qiian- 
■a vol iiilinitu iniigim; at taincu cavonduin ost, no f\P(li{- dobito 
itnin liat inlinlio uiagmim. 


COilOULAIUUM f) 

Arqnatio in Holutiono invonia HI sepmubilis, si fucrit P 
ot. p = • llabobitui' oi\iin 


I 

|/» 


; OL'it 


du 

« 


f/r(i -i-Hu) . 


liin s nt 7 pov r. 


COROLLA RIUM (1 


Sitnili modo aequatio scliolii 1 soparatioiicm adinittof., si fucrit 


p- Q = sou 




V 

vq' 


Iliibobitm’ cnim 




f'dii (IQ 

Q ^ ’ 


in qua indciormiiuibao w ot r Hunt a hc invi(’,oin Hopavatao. 


RXI'JMPbUM 1 

SrjO. Aliinonto V»V^> r-= K" 8mi j'Vdu^^VQ ol) ydH----dQ, 

7t =- a A = 2VJi. TJndd fit. 

(iQ ^ dr{l-\-(iff) 

^ -r~sq± 

Habobit. org'O f j*du roqiiiaitain in-opriotabun, lit (ivunuHcat liLuto u- ^ 
noscit oiiitri Q. Sit nunc curva V^S'C circuluH Hupor Oianintro yl Ji 
tus; orit 


iitquo 


!i=-V(ar — ?■”) ot (/ 


L qq 


a — 2 r 

2 r'^) 


/•>)’ 

his valoribus loco a ot q KubMJtiilis prodibit iistii aoquatio 

dQ ^ adr 

(- 2 ]/(rtr-- rr) ± ^{(ihr - ■ *1 r“)) [/(ft;- ■ r'*) 

Quao aoquatio non solum imlotonniiuLtaa a ho invicoin liahot Hopin 
otiain gcnoralitor poc logarithnios ink-grari i>otowt; potOHt oniiu in n 


dQ 

Q 


<(dr 


■ tur q- y -I- r j/p/it J f) (a - - r) 

moinbruin iiTiiUoimlo mtionalo ol’IIoi. i.b*odil>it aiitom intograliH Inn 


I'UNO'I'I Kl!f>]''U DATA MNKA fX VAOIJO jf,^ 

ic c.ojivoDil ‘.‘fi.sinn, qno 

yh 4ff 9)^(1 yi, = . 

Vu 

>iis |)i'r ijuimivis ciirviun AM(; :u!(|ualH ]»)iiiLiii‘ li>in})ni-i (Icscuiisiis 
?M vciiiaihari JJ}\ Lmii onim ori<. 


<iQ ad)- 

Q — '^(n/- /-) ± 'J( 4/T -- /■■)' * 

Migniiiti -| cril, (/ r ~ It ( 4 - j rniiHt. c, mule III 

« = - - trj 

:r : jj ™ : /(,/ - .. c) sen y Vc ;j- [/(,/ - r) , 

liil.io oimiijH dal. c.bordas in hoc HOiiiicircuIo ex A dnrtas, (jiionuul- 
mi donioHsliavimuH 1^ 102) Uin|Kii'a |n'i* singiiluM <;lioi’da?; easo inf, hi- 
la. VaJoal/ .sig?»nn} — , orif, 

<n/r 

(^t nr - rr 


,s- y((n- -- A) lijibfibitiir 

(■[■go /■ iirftdibif. ifil.a :i(;i|uuf.io (gosito -- ///) 

;//■ -- iita y.ri/. 


CLirvao Ininc babont, propi-iotatcm, iif. arena earani a scnnicivcuin 
jsolvanlui- dGsccndcndo oodcin U^mpore, ho scilietJb teinpoj'o, ipio 
3micir(‘ijli cbordiiG poi'CiirninUir. 


I'Jui.Lui (J|>erii Diiiuia [fg .\fccLaiiica 


•Kl.l 


TOMTJ.s Ai/riok ('Ari)T II •‘■'I 

COKOhhAIfll.'M V 

iiiilniH (•ul•v;ll^ fiiinM 

/ -{• :r'‘ --- mil 

lignva ost. A MI‘'A 't-l); IuiIm'I. iiiiuiii 
•nvm vinilculi yl -.lu^nhuu si'miirr! tun <‘i 
A iHuhim. Al- viM’o onmi's Ir.io rvn’vm'. ;ui 
til unim;s ml 4)nim‘H c.iri'nlo:. :if,i’.nmino»liir 

r:()lt()iil;Alf.niM S 

!i5‘2. Si oigo in Inic ourva Hnmai.ur qiioili'inKjiic |iinirl 
ft A civcnlns tvansicns concipiutnr cciilriiin IuiIjimih in vcr 
arciim ylA/ t>o(lom toiupon; jjorcurrot, quo diiiiiiotnini l ii'i uli 
AM. Qoavo hiioc ciirva biiiic IuiIk’I pnqii’iidaii'iii. iil qii 
L'nrpovf' ex ,i dosicondonlt! absolvatui' cmloni (otii|ion', quo ; 



Vit'. n. 


COKOl.UAinilM !) 

;ir)3. Hoc. ergo casu, (,U4) [t^ ;mi)|, . 

Hiri) secns; tmcloin enim proilit mU|iuitio ini, or n(. ,/. ul, 
liuc qiiaiu ex ap((uationo iiiloHigitm'. 


HXlCiVllHAliVl i> 

^54. Mancute P^Q= p, nt ait 


•^Q 

Q 


«>t curva iJAY; circulus ce.ilro A vaOio All...,, 

,1, s = |/(„= - ,.») 

— r 


'j'' "-' --- - !ttqne 1 I (,,! 


<r } 


Di; ^lOTi; I’UN'CTI SII).>KIJ DA'I'A I.INKA IN VACl^O 


5ub^titiitis prodihit .scquoiis aoqiiatio 


d(^\ _ + adr 


iiutiiis oHSc ilohoi. (jiiain Aa, (piia r non oxcoihn’o potusi a. Ilitio 
lie radius innotcscit. qiii (jiiacaik) saUslacit, poiiorxlu 


u erit 

■it 

0) 


flhr , 

a~ 3{Ui 




4«* 
)fb * 


nw,a) 

""rjh 


If = 4a'. v'(ffh^ — !(>«'*) ot 


X 1 a 


I l;iugcas uu^uli illius \'a(Ui, Hvipor qno corpus d'ato Icinporc K/) -ad 
■iam jjorvonit, ciun vorticaH AU. Onrvao prat.d.oroa algobraicnu non 
quia Connula cUlVuvoiitialis non ol'lici poUsh valioiuvlis. 


icxiatriAiM a 

I. S\nnt5i uuiprationu gonoralisHiiua ex | IVi? pt)nn.lur linua /kSC' rind/.i' 
.alis; Ih^t r^u nt dy=^i). llano ol> roin loco dr introdiioatur 
or ubi q oi'it inliiiiki magmim. DoloUs ergo terininiH, (pii pran q 
uit, provoniot ista aoquutio 

ABUds -I- A BA^i,dfi - ^1 . Mfi /(/jBab P- Q ~ - A'^a^ KO. 

Mjuatio oh ]]'dH--~dU et P, Q V dala per a inl.ogrationoni ad- 
1‘b-it nonipe 

A lUi!, ^ ^ , I K“). 

acquivUouo ergo iuveuitiir s. Deiutlo, cum nil y = a,l y ovauoHceia'. 
facto » = 0, dehohit cssc C'^O, si quidoiu iutogralo 

j‘di( \^(;iBaliP‘Q - AV r) 


1" ■' = ji J % W« (/ - - yl '■’ff 

f -i ac-ijiiiitio gcneralis pro omnibus cnrvis, sopor <ji 
<i ilori/ontalein datam descendit. 


fwieatiu- aeqiiatio generalissima supra iiivoiita ( 
r r . roclu verticalis parallela ipsi AS et ad distaiitii 
'1 = 0. Quare habebitur ista aequafcio 

AJJQih- + ASrdQ =, + dii]/(yBms'‘ Qr - yP./r 

.sit hoc substitute prodibit 


ilivciUlt X orifc 


AI)(lx ■— + clu __ 


y 


fit 

I)' 


«0U0LI0N 3 

""iiiit.-is ,l„t tLrarlijl/C “olutiouo, quando 
'"""‘‘S'- wquiruutur enrvae suL^ '»>«« 

Quaeliblf 7 corpu, 

"'-tinobuntur. S d 77“ 

;T'' n.ai al. “ 

: '’t '■oniparatus, nt unam r° ^ °onvenit. Modus ai 

'■*« -i* .,£» 




Die MO’ri: I’UNDTI SlIDieU DATA r,INM-:A IN VACl.O 


!5V 


lM^,opos^'^lo :p.) 

PJiOBLIOMA 

S(i(tic(ldur coipuii jivipcfno <U‘fn-sim vi miifurmi (} dainqm: $it 
'If)), !^Hiicv qua ((irjiKS er. /I ad juntcluiu datum (J i)C)-vcnit ; invenirc 
’.ruas ANC, siipey fiiiihm corpus coilcm Icmpore ad punclum C ax A 

SOIAJTIO 

nf.il vorl.iciili A I> |u'n iixn omnium ciii-varum sil. c.nrviLO dalan AMC 
Ai^-- !, iippliciLlii /M/ « Kili(Uo mimi ANC iina (iUiie.siUirum; 
in Oil arcim AN, f[ui cotlom 
abHolvai.ui’ <juo ai'CiiH yl,/l/; 
ir punc.tii ;V cL N rocla MN 
iriiiiLur ourvii AI/B laliH, ul, 
i Ph aO(|ua,)iH sit roctao 
•go curvii A h li ocmivvot axi 
))unoU« A oi />*; nam iiicidcntc 
M in A pnnc.I.iuu N liuotjnc 
,c,i(UU. of. ]K)sito iir ill C pun- 
(luoquii Ofit in (', 'luia arcus 
)(. ylNd uodoin l.oinporo por- 
muntur. Jiil,olligiLnr iuitoni ox enrva AhH invoniri poano ciirvain 
ipuiro si iiilhiitao huiusinodi curvno ALU concipiaiii.iir in A ot B in- 
in A J), nariim ipiacipio ihibit curvam JiYC-' lioc(|ao modo inniunor<i- 
ndilmni. ciirviio AN(J (piaosito Hiilisraoio-iif-os. Sit nunc PL-~=-^r; evit r 
ijuiiodani ipsiiis AI'^-^ t\ curvJii* aiihnni ANiJ ponatiir abscisHii AQ=-x 
— If. His posil.is oi'it 

i\l N -A %c - If A- iu — yf) - r 

:L V')- 

piiii Imnpiis pm- AM iinqiialo poiiitur toinpori ))nr AN, orit 

*lArd' -1- duA ^ 

\'!!l Vfh^ 

.if//' -]■ .id II' tdx'' -\' ^dy\ 


A 



Kst aiiiom 


dy = di(,^ 


U I iOUiO ~j- 




8i(, du — pdt el; dr=qdf; eruiit r, p ei; q functionos ips 
i-rovitatis gratia x — t = s mu a; = ^ erit 


dy ^ pdt + 

* •— » •»//<) ft\ 


ot 


V{r^~0^) 
dy^ + dco^ 


-f 2dtd0 -f dz^-Jf q^r^dl' 


Hinc obtiuetur ista aequatio 




l/(r>-^>) 


M .lua ^ ot / (leteminetar; habebitur aequatio inter rc 

rStoT'^r'" 


SOHOLION 1 


^l^^|Uatio inventa nH g^nnina esse v 

“■• <o,i.„ “ "" ‘I*" poi-t 

>i(lctur rle lineig rplm-i-iv. - j iiostrum ergo 

i'lter omnes cnrvas e^que pr 

Iwbente ea quaerir'a “ ^ 

t'twm riuomadmodum intei- n mminio temp 

«t invenienda, q“e 

l«ae data quapiam pro 


n't \ 


il)V 


^niin diffir.illiunun si(; oimu's liiicna idem clrscensub toinpiis liabnnfces 
iiiiiuMi ('x iis ((u:i(‘]ihc.l. potest, invoniri e.v pn)})nctiit(5. qiiam prau 
(MiDiibus portBuloi. iiequivitur antoiu in\ banc rein poi-Mai iaiidani 
ibopcfinictiicorum, (jnani at paSHitii cxpositiini liic non Gxplicabiimis. 


SCTfOLlON 2 

VlinuB nnienn probloinatib solatio per 3-lH beLjnt'iiti inudo habelur. 


Uu ilr( I •]- <ftf) 

/ -b// ± ('i 

.\[\\\ C (Kig. dd, |i. td8), !ul (piocl tmmes cm-vae convemve dobcat, poua- 
E = f {\\. si orgu lit y f\ (leri dehot s = li. Ad hoc sit -S' 

naocuiUjiK^ ipsiiis r, (piao. aboat iti /•’ posito f, cpiu facio panainr 

»S/f 

s = j, . 

Lnr liic valor in bupurioro aiupiationo c.uiue ita inhigretur, iifc posito 
, )•«*/'. Doinde ox oa aLHinaiione prodihit acqaalio inter coonlinntus 
iiaeHlian ylyl/^^ nianpo ot /^yl/ *= //, <5X (»(>, (jiiod cst 


bitrariiiH viilov ipsiiis .S' ilabit iidiiiitan curvas JM(J puiu’ta /I oL (' 
nt sitpei’ (juibus corpus doscendoiiH toinporc data ^VO pervoniet 
(}. Sit iLUloin Tdr\ orit y = y :iU|ao 

^ dr(K'-l-r-.r») 

» ' ...]rir-h-HT± 


dn 

“ - Fh- - /i^S' T± (F^ -h h-r -} - (/, .S - h Try) 


natio ita inti^grotiir, ut posifo u >= a fiat r ^ f; tpio lacto ponatur 

It,)' , hSu 




ot y 


Fa 


bebifcnr aoqnatio inioi' :c ot y ])ro infiintis curviji AJfC cpiuenilo 
iitibus. 


PROPosrno 4o 

PEOBLEMA. 


3G1. Invenire legem generakm, scciwckim qumn cm 
corpus super ea descemlens ciUssime pervenial ad quodvi 


SOLUTIO 

Sit AMC (Pig. 46) curva luiiusmodi, super qua 
pure breviore perveuiat quam super quavis alia c 

transeunte. Sun 
quibusque |pimct 
ea iutercepta i6{i 
ut corpus in mol 
inter M ot fi. inl 
pore absolvat (| i 
esset intorceptus. 
fit p proxiina ii:; 
Mm, mjn, ot del 
osse minimum se 
maxiniorum et m 
pori per elemon 
Ducaiitur ad. axoi 

.^•■■/equalibus ae« quoque MG ^, 2’ 7 

ara infinite parvum resnectu i ' 

lespectu olemeutorum Mm ot 

" * “•*. .* 1 . 

- ^fiJ-eiitato porcurret el( 

molHs aCoWmu- 1716, p, 65: „A( 
^mido p_ 4 ctaractenstica temporis t 



in'; .'luiu 1 'uiNu.u ."aLrj'JK UAIA MiNJ-JA IN vACUO 


1(51 


nil w/4. Mine evgo haJicbltm- isl:i ao<-|iiat.io 


■Vwi mu Mn 


|/(t' * 1 - i/(i 'j- dihi-y 


1 _ t d(hu 

y{v -\- i/ii -r ]/(*.■ -|- r/«) i»(f» du)y{v --(/ff)* 

oUs centvis U cl iivcnlis tui/ ofc nh evil 


nrj mh 

l/v ~ i/(i: + du) 


11 /I (Idw 

'2(v-l- rfH)|/(|t -|- du) 


1 ^ ^ 1 _ 1 _ 

;-[ (bt) ]/y 2 y|/« (y -I- (/(«-}- /M) i'|/y 

ncglcctlfj ncgligoiulifi, Hui>Htifcul,i.s oritur 

2v{mh — luf) «= mk'dn — n,u^(klio mb-du — jl/;;/. • 

propi.ov Iriiingnla aiinilla nuuf^ mMG cl; finiH, iit sequitur, 

ni ) ; mil = ci O \ n\M m\\ 

lull : mu =■« // U : sou 

'(sui oril 


ni} - 

mb “ 


Ml (j ■ m }i 

Jl/m 

fill - mii 
mit 


2 ^ / /( If w G N iu G - du M m • dd tv 

\j»/< il/’w/ Mm mn 


2v tliir. 


mG 
Mm ' 


^qiiatio osl lioniogoiioa of. doionnimifc naturain curvno AMC 
dmmao, vocaLac, super qua corpus Iciuporo brevisfiinio ox A uci (' 
Q. E. I. 


OOUOLEAUIUM 1 

Si eigo dicatur 

/!/ 0 = m If = dx, mG === tltj ot Mm = V[dx^ = (Is, 

Jl\u = dy -j- ddy ot mfn «= ds + dds. 

1)1 Kui.r.iii Upeia ominii lla Mochaiiiea 


His Mibslitutia habebitur 


, du dsddw 

'da ds nin 

1m r|iia -li ox potoiitiis sonidtantiluis dctL'niiinonUu- m, di 
at'ijimtio pro curva brachystoc.lironii. Ak ddw \ 

mn i‘X ralctilo e.xceilat. 

(JOROLLAKIUM 2 

3fi3. Sit ratlins osculi ciirvae Mnifi = r; isquo i 
ah axe yiP dircctus crit 

ds^ 

^ dxddy ’ 

at e.st 

. dll dsddy — dydds _tlx^(l(ly 
‘ ■ ds ds^ ds'‘‘ 

Qiiai'o orit 

7 dy dx , 

‘ ■ da ^ r ’ 

liinc prodiiiit ista aequatio 

2vdx __ dydn (laddu’ 
r da III n 

Uhi notamlimi est esso vim I'DDtrifngam, (pia curva ii 
malem ad curvaiu proinitur. 


COROLLA RHJjM S 

3(i4. Si ox potontiis sollicitantibus fliuit 

<h = Pda)~h Qdy + Itds, 
orit 

dt( = Pdj; -j~ Qd^ ^ q _ I 

quia pimcto m in it traiislato crescit dy particiila m?i 
Quia aiitoDi est evit 

mn ^ (Is ^ 

quibiis siibstitutis habebitur ista aequatio 

2 V ^ Pdy ~ Qdx 
r ds 


SCllOLION 1 


lUir). Ex solntiono iiit.olligitur furniulam invoiitnni liitissiino patoro alqiin 
itontias Hollicitauies <jnaHcunf|U(! extondi, ctiain rosistoniia )iun cxcoi 
mociiiKiiio onini fiionnl; poU'niiao sonicUaiiLos, dcitenninari potest tam 
[am ddw, qui valorCH subslitnti dabunl. aoqiiationom })ro hrach3'stochr( 
laesita. Attamoii liuec taiituii) locum liabont, si poteniiaruin directiu 
it ill eodern piano; curva ouim inventa est in oodnin [ilano sita. Nil 
men uiiinm, si potential non fnorint in oodeni piano, eiirva hraclij^stoclin 
dat(i piano opo loiannlao hnina potorii invcniri. In qiiolibot eniin pl< 
to poculiarlfl erit curva brachystiochrona, qiiaecuiKpie fiiorint potent 
llicitantofi. Alia voro qiiac.stio ost, ai (jiiaoi'utur linca bracliystoclirona in 
inca oninino linoas data duo pimcla inngontes, ctiain non in uno ph 
.ns. Quotics voro potcntianiin HollicUanbiuni din'cliones in codoin pi; 
nt positao, duhiiim non cst linoam Imichystochronani in codoin positam c 
lino. Nam si curvao non cssoid- in oodinii piano. poionUac oblique ager 
proptoi’oa corpus non tantum, (piaiituni Aon potest, accolenirent. Ex 1 
lUiv Holutiono tain linca. absohdx) bvachysboclivona, si }n)ti'niiavnm soil 
ntiuin divecfcioncs sunt in eodem piano, invonitiir (piain linca, qnao in di 
uno ost In'ucbystocbvona, quacmmqno Inorint. potontiao solUcitantes. 


SClIOIdON 2 

3(}(i. Qnaostionom banc dti liiioa brachystoclirona son celommi doscon 
iinns produxit Col. Ion. EKiiNOiit.nt') at<pio pliires oius solutioiios extant t 
Act. Lips, (plain Transucliouibus Angl. ot, Coinni. Acad. Paris, 
ibi, iibi hoc problcma tain in bypoUiosi pot-cniiao snllicitantis deorsuni 
ctao (piam jn’o viribus coutripolis solntuin dridonint*). Noino autem 
ema fundainontak', qiialo hie dcdiinus, Luii late patens praeniiait, nt 

1) Ion. ni;»NOiii.i.i, Curvahira riuhi in diaphimis n*-n unifurmihus soMioque problemnlis i 
Actia lO'JO, p. proposUi (k ini'inicnda linea hrmbyMochronu, Acta ovhA 1697, j). ‘J 
<mi omnia, Tom. 1, ]). 187; UKre dr. Mr. Jean Jh:n.\(wii.i a Mr. Sasnauk, siir Ic prohl 
? i.'ioprrimrlrfs, lli.Hloiri' dos Oiivrngo.s ties B<,*avans, Paris 161)7, p. -iSS; Opera om 
m. T, p. 19'J; Uniiartiue^ sur cc (jii'on a donnr jftSfju’id de soltdions dcs problhnes .^ur Jes 
rb)Hirr;i, M(ini. do I’acad. d. so. do Pwis 1718, p. 100; 02)e.r(i omnia, Tom. II, p. 225. P 

2) Vido iiotiim 2 p. 167. 1’. St. 


potciitias (jiuiscinu|UO in. . 

omnes d(hv = 0, i[md scimikm- [.<‘r|MMiiiM III., him flnr.- 
vel mil. Ethane ob rcni iVl. llia{M.\NNi;s ivspUnvil.. 
bnicliystodu-onas in medio i-i\siH(i‘nle mvi'iiiiMid.-ri .vd. n 
l-’etvop. A. 1727*); quastine mrivi-lns ilcdi in inwh-ni l ni 
ip30 probleniat. 0 . 


riU)P()SITIO 1 I 


ntOHM'IMA 

%1. tii corjvis perpeinn thni.'iUm Inilnifny ri i//nn nni/ni. 
sioditomm ^liV6' •((!, p. UJO), snpi r i{nti i iup/is ri/issni 


SOMI'I’K) 

Positifi yl /' — /M/--.V ot an’u ,(,1/ s nil \i 

(leorsiim urgot, =» /’; enl. v^- jl'd.y lion inlcgi-nli iln i 
posito a;«'0, si quidmii roipiiH iiioliiiii in .1 ok i|ni< 
atque dv -^lhh. Evil, erg<» 

du l’d:n - ■ ill' nt ihliv 0. 
quia du invavial.nm manol. omili' ui in it. i.biociiv;i li; 


cuius iiiiegralis cst 
hinequo 


,1 ; dji dftdv 
ds ' ,is ' 

Him ‘aihi\ 

(h-^j‘rdx- ^ udir dir j'rdx. 


1) Uo.Hkkmanw, Theoria (/rnrynlis mOnw. <iiii n 

indesmetilcr ageniibus, Gonuiunit. nv-aa. bh. I'uln.i.. - (l7-’7). IV 

2) L Ki-LEia Coinm««U(u. -la (i,„iid. / 

malio QHoemtque rcsistentc, CommmU. .unul. m-. 7 (lyii 

Optra ««„, series I, n. Vi.le ,:li,u„ C.Mumeeleli,,,,,.; 

proprUMc ,,«n,ln,i„n„ i., . 

retrep.8 11736), 174), ,, 172; Opn„ „„„„„ 


i!ini(>l)rcni pro line.a brachyst.oclirona (jiuiesitu habobitur ista aoquatio 


,/y= , 

•' V(u~Jl‘clx) 

qua iiiikiiorminaiao .r nt ?/ sunt, a so iuvic.oni .sopavaiao. Curvac am 
ngiindo lialiotiir ox liao a(H|uat.iono 


K T. 




|4/ 

(/(« — / /*^x) 


OOROLLAU-lUAI I 

d(!8. [\\ .•( igii.ur, ulii coleritas corpora ovfmoscit sou fit |yV.r = 0, 
/«* 0 , sou iangous ourvac in J crit. vorticaUs iucicUiUS in ^ 17 ’. At ubi 
ZW.r »■.» ibi Ungons ourvuQ crit luH-i'/.outiLlis. 


cmou.Mmm 2 

lifli). Quia (hhv =--{'> ol thf /V/.r, orit 

2w 

r fls 

ilbn). lOst vcro vis normalis, (juu curvn in jif socinuliim norma 
jrsu.s axoin J P (biciinn pvcmilm*. CVmfloqiunitor vis norinali.s o.si acqi 
contrirugao ui in oaiidom plagam Uaulona. Quocirmi linoa bracliystochi 
me liabol, jjrojmiotatom, iit iota pressio, i[ua ciirvii pvoinitur, sit diiplo in 
aim vis normalis sola, (n aequcniiluis voro doruonatrabimus hanc pro| 
item in omnibus linois bradiystochronis sivo in viicuo sivo in medio resist 
iciim ha boro. 

COROLLAHIUM .'1 

370. Proptor arbitrariani a daiitur infinitao curvac bracliystochn 
nines in A initiuin liabciitos. Atquo bac lilora a offiei pote.sl, ub curva c 
[’]' datum punctnin C transeat, quao erit linoa inter A et C', super 
)m[m.s ost minimum. 




371. Qm cm-v:i /I il/T -17) nlinil.i liiilx-l hi 
Hit ea BC efc iit 6\siini;it.!tr aliiis iixis vniii-itli:- ^'V ■ 


A 



Fig. 47 . 


ol. CM N; t'vil. '/ A 
ilB'--- (/n iii<iui’ 

/‘/W. -/ 

inhi^'rnli f l‘il S il;' Ji'-i t'j'in 

X - 0. A'l Imiii’ :i xi'tii 

inhi ;n'i|ii;irm 


jZ/'/h/X 


SI'U 



UOKOhl/AKIlhM r. 

372. Ilao ovgo omncs cuvvan su! nlnniujiit' parh-j 
habeni) similes ot ucqualos. Siuiili rnodo ml ii(raim|iji' 
aoqaalilor esl disposiJa. Quamola-iMU liuiimiiKuli nna 
habebunt inter se paruMeljiH ct ml tliKliuilinm Itc |Mmi 
sollicitans ita accipiaUir, ut MmiDi. /I sil iii>|'iil it a , (| 
sui'siim tomlero polevil. ol piui^om cnniJiviim (Icurfiiiiii i 


KXMMlM.liM 1 

373. Sit, poU'iiliiv soilicilniiH unifortniH nni C 
undo loco rt posito {fl, pro Imu'byslm-hvouu in Imr im.I.-: 
thosi habobitiir isUa ae(|ualio 


sou , -'-I"' 

V{.0~x) 




» .v\ 


Afc si acquatio ad axciu CQ vofonilur, oril 


rf .y= ~ X) 


nl, ,/X 

I'A- 


cuius ktegralis est = aViX. Kx .jna »o.,uuli„no 


ii liori'/ontali a oirculo diainohri h dosri’iptjini ot dcoi’suni converaani, 
odnni lioc n Col. loir. HKiiNouiii.i*) aliisqun oximiis goomctria'^) him 
at invontiim. 8i itaiiuc ilontur duo quaocunque piincla A ot M, 
por qua corpus ox A cit-iHs'mie ad 3/' dcsrondit, iiivonitui', si descri- 
:lois ciispidorn iu A oi, hUHCin horizontalom liabons attpie por punctual 
[ins; id (juod ox oo, qiiod omiioa cycloidcs siini; curvae similes, o.v 
icvipta cycloido facile ofdciUir. Toiupiis auloiu, quo corpus ex A ad 
git (juodquo ost ininimuni, orifc 

/* (ia-yi) 

3 A ]\1 longitudo orit 


im sit 


ins por AAl 


= f = i!lj - ’iVhO, -.r). 

PM^-y= •, 

— xa:) 

'l\j -I- 2 — xx) 

V 9 i> 


in circulo diairiotri h, cuius .sinus vorsus o«t = a*, duefo in 


ido uotniii 1 p. IGI). P. St. 

. G. L[ i:rn.vi/.J, Cniuinu{}ie.iilio muu' pari/er duunauque ulknanm ad cdmlum sihi }iri- 
. lu. Jh'.Hfioi'i.ini, (Uiude (I Dll. MmxHuiK' com}»Kieirat«}‘«o» sohdionuin itro- 

> V(ie cclen'iini duncoisus u J)ii. lo. Jhn.ytwuio yeomdris pnhlkc iiropofiiii, tnin cum solii- 
rnhlnmth alli'rim <il> mtem posUrn Ai-.la ftrud. 1C07, p. 201’, Jl/of/icmatisr/ic 

loniusgcf'clion von 0, J. GnnnAimr, 2. Milcilmiff, Uaiul J, TInllo IrtuB, p. .SOI. 
n] niiNoui.i.i], Sotulio prollmdUon fraicnwrim ... umt cum propoaii'mi: nlltnnw, Acta 
p. 211; Oiiera, Uonovao 1714, p. 7(i8. 

■; i.’lIosi'iTAi,, problrmalis deihica relcnhui (hsa'nsu.c, Acta orud. 1097, j). 217. 

n\VTON|, Kpislola mis.‘iu od praeuuhUem viruw J). CAiuti.uM Mo.srAoui:, In (jua solmninr 
m(da midlicimUicla a Iii}i.\ysi: Jimxouu.U) midli. cd. profmsiia^ IMiilusoiiliical tnins- 
/ondon) 11597, p. 984; Acta crud. 1G97, p. 223; Opnscnla. Tom. 1, I.ansaiinao ol 
M4, p. 280. 

\uf.T, Anahjlit'dl mvcstiycdlon of' Uie curve of quickest descent, Philosophical trans- 
[iOiidoii) 1098, J). 426. 

lAiCJ, The ciovc of (he qnklcvfd descent, Philosophicul transactions (London) 
10. P. St. 




374. Si poteiitiii sollicilniis V iiiiMil \il. pnlusluH tjn 


iiGuipc /*= , cril 


A’" ' ' 


Cousotjuouter curva bmcliyftloilu’ona AMO I'xprinusliur 


A » 


/A 


ita ut sit 


.S'-= 


‘jX 


1 


|/(h - 1 - \)u f. 


Quaro si fiiorit vol I vol ii>l, (uirvti (’i\l mil i 
recta JHJ. Ouspis aul.om (•.urviie A Him lotuiM, in ijiio 
aumondo 

N(l 

y(>t - 1 - !)((/■". 

Curvao prodibuiit algobvuiGao, si fuorit 


i - ii »t 
1 

(leuoUnto m mimermn iiilognnii afliriniilivimi ipininci 
evit n nnmorus iicgaiivus iiniUiU) niiiior, ita lanioii 
affivumiiviis. Sit m ^ 1, orit « = J ■ t^iiarn liot 


cuius integralis eat 



Quae aeqnatio ab irratioiialitaie liborata lit ordinis a 

curvae algcbmicae invonioiitiir, tJiiao in cerlis livpo 
ciivonae. 


UK MOTH I'CNUri SCIM'IK UATA LIN‘KA IN VAI’IIU 


i(;:i 


BCnOLION 1 

f). Ex dala prohloiiuil-iH Kolutionc sO(|iiiUir fiiinnl .solutio [)rf)I)loiiiiLl ia 
, quo quiioi'ilur jiof.onliu sollir.itnnH (Icor.suni ilivoci-a talia, iii (laJa 
nit ])ra(-h}'Hi()c.lir()Ua. DoIm'I. iuiUim Ikut. c.urva, in pniicto infinio (j 
laiigonli'in hori/uiitalcni o(. aliciihi in A, nbi (‘hI, mol ns inii-iuni, bui- 
voit,i(;alcm. IJL si j'lioril, aoqmiiau pro ciirva (hiia haiuw/ i' lidX, orii. 

te I'pd X a — j PdX atqiKi / 'I'd X - -- - ■ 

iivoniinr 

~)iaiun '2udXdyiidy 

' in^-\-{fiix (LS' 

nidiiiH usouli in d/ ponat-ur r, pi*opl.or r - ■ liabobilair 

2adr 

rdS 


pi'obloma. Inn; iinica solvolur analogia: ut radius oHfaili (uirvau in i\! 
MM (lalam, ita sinus angnii, ipnaii langons onvvao in M c.un) voi’ticali 
(1 pulonl.iani sullioil.aiitoni, (puM'. «|uanritur. AIl.iLiido voro cUibila c.nku'i- 
uin corpus in J\l luiboi', csl 


u ■ 



ali^ 
/r-* -I- i 


lulY^ 
dti'^ ' 


HO((ui(,ni‘ fio]orita.ioni (jorporis chho illi ipsi HinnI aiiguli, (juoni kingons 
cum vorticali coiistituit, [>roj)orU(malein. Ill si sil ciuAUi. (UMA cir- 
iidio c doscripluH, (adl r — c ot 


- cdX- XdX , cd X 

d) , auinn dS--~- 

XX) \/(2cX -XX) 


>U8 (it 


‘2(t.{c — X) '2u-AV 

"" 6-f 


0 cor[)us (loorsum Iralions prupurLionalis «ssn dubcl abscissao A l\ cni 
;oloritas osL proporlioiialis. 


.111)1 Kiii.i:iii Oponi Diiiniii II:' iMuoliiiiiicii 


SCHOLION 2 


Iiu'ciitu linwi IjnicliyHtociiton;t i)V(i liyiXfUu^si 
.Icoi-vuiii If'hdi'iifci.s onlo requivovtii, ul I'mcuH 
vivium rijuu-iiietariini .letcrniinartMtiiis. At ]U(i|K).situ) 
ita (‘.it cuniparata, ut oleiiienta cui-vivvi Mm vi ma M 
ft (iv.liuaUii orthogomiles M P, nip leloi-Jiitt iir, iiii'iil ;m1 
pL'tanmi non nnmnotlR quatlrat. VaKnitur quidoni (‘Umi 
niiivi.-rj'tjiiua ad cciilnim vinnni consicUMiiii |k)hh( 3: ncd 
lidi oritiiv. ipiod eUMiienU MU i*t ml! non nnHOnt pa 
ruiidamiMitalis leqnirit, pm-perani nej^ligitiir. l^!l•Hpi(■ln 
ilrii'iiniinnaio vivdio osciili, qni, ai I^IO ('t iiiJI Uioiatil. 




m(r 


quao 5iuti*ni nvpi'Ossio non locinn luibot. si M (I (d. m 
convi-rgnnt. Qnare antoqiiain ad hvaf-hysi.oi'hrniuvs in In 
p(;taniin iicu-dainus, ex propositione rundiiniciilali goiuir 
priclati'm tnicnnque poteuUavuin aulUciUud'iinn Uy|ui 
Kx qiiiljus prrapicietnr Otd. 11 i-:hmannu.m in /’lionnKnnitt') 
fttia-lnuuas pvo vivibua ccnUipetis dC(liH’uul ’), usso dnctqd: 
lipid rutn vontate non consentjiueo, nt ninx iiuliriihiliii 


PUOPOSITIO 42 

TIIEOKEMA 

377. Qmecumpie fnerhit pfiientinf' sotHcifmilca, c.a lUi 
(puini ifiYpHS super cu hiolum preniH vi duplo maiorCf (jtia'i 
fiina vvl sotfj vis yiormnlis. 

1 1 Uc. I1EK.M.VS.V, rhorommia, sfii dc viiibns cl tunliluiK coipo. 
Aiustelodaun 1716, j). 81. P. St. 

2) lini. Macihs. Imfuiio ctinac, f/imm cotpm ilcscemlens hrcois; 
;/(«/. ti r./iInpelH ml thilmn jmuchou Itmkiile. qiiw o escal t:el dcc/rs 
tltflniiUiic a ixnhn; dalo nempe imn mrmr piomto et uUUaitUte in prin 
l^u^^s:l4:tioll^ ^L.iudoii) 1718, p. 880. p. St. 


DKMONS'L’R^TIO 


Q.UJU'ciiiiqiH' (;[• quotciuKjuc lucriub poU'iiUsio sollicitaiites, esio oiiiii 
IS vcsoivi poBSunl-, qiuinim Jiltorn tnilinb socmidinu MG -Ki, p. 

ru rfecundiiiu MV. Sil. ilhi .secundum i\I(i l,]-ulicus V ob, (piuo seen; 
* Lriihib, Q ob dicaiitiir A !*-=■■ . »'., /*.)/ = ?/ oL AAf^s itomquo ali 
ritali in M dobita = o. iOrib c\' Ilia dnabus \dribiis via biingoiitialiB 


dm mu’nnvUa 

1C oh reni crib 


l*(lx — 

(lit 

_ Vd,j -1- Q({.t 
ds 

do = Vdi*' ■ (Vhf- 


ii liac (‘xpr(iSHii)iu' (’omparobur, <{uod supra *5(id) rsb albibuin, iibi posi 

dr /V/.t; -|- fddi/ -I 


Q iiogalivuui {][■ .11 0. ^(Mjiiibur ergo oxiiidu loro 

•Jw _ J*dif ! 
r f/s 


ohI< vis coiibrifiigii, (jim curvu in 71/ proinibnr, oi. ' 'Ai 
is. Qiiuro cum vis coiibrifiiga sib aocpuilis vi noniifili, bol.a pj'ossio, 
va Hu.sbinob, <luplo niaior ohI qiiain vol .soln vis conf ritiiga vul sol 
inalis. Q. K. I). 


SCIIOIJON I 


378. In sequonLo capilo doniunsbrabimus liaiin ojmdoiu projiosibi 
im obiani hai)oro in medio <|n(»cimqiio rasmbnuto; id quod quidoni c 
I’si lifc doinoustraro poluissoinus; sccl quia nsslsbenbiac} ac(juon.H capn 
binabum, go pobius hoc biiooreinu branaforro visum osb. 


(JOROLTARIUM 1 

37i). lOx liar, igibur propositione Facile orib in quacuiiquo pobenb 
icibantium hypobhesi bratliysboclivonas dcl^onuinaro. Ilocqiio ipsinn 
aliqna pavbo supra praosbibinius, nbi curvas dobDrminaviiuiis, in cj 
ssio bobalis clatain haboat rabiouem ad vim coubrit'ugaiu. 


COEOLLARIUM 2 

380. Cum sit dv = Pdx-~ Qdy, orit v; = frd(c - fQ 
ita accipiendis, ut ovanescaiit factis ic ofc y = 0, si qiudo 
quiete incipere debet. 

GOEOLLARIUM 3 

381. Si ergo Me pro v inventus valor substituatni-, 
pro curva brachystoebrona haec 

' 2fPdx ~ 2 [Qd y -f Qdx 

r ” dV^^~ 

Eat vero r = (§363) gumto dx pro constanto, qiiii 

sitain axi AP cadere r ponitur; unde Jiabetiir haec, aeqnat 

- f Qdy) = Pdy -f QrU-,. 


UU1XULLAJ.UUM 4 

382. Quia haec aequatio est differeutialis socunrli 
duplicem integratiouem reqnirit, altera integratioiio conet, 
acliic., altera effici debet, ut facto fiat quoque ,/ = 

OOROLLABIUM 5 

383. Tempue, quo corpus ex B ad Jlf pervenit, ost 

, C‘W ^ '^d^ddy 
^ ' Pdy^^- Qdx 

~ E-iz:: :;r - "™ 

SGflOLION 2 

384. Quemadmodum norm i>a 


-Jm 


VdPdx-fQi^j^ 


‘ontvHVia v» iiormaii, na - -■ ^ 

„v,ais quoquo aoquulis ost vi ront.fir.isao. sol in na.ulcn plagiun ton 

Mquo , u<ana,l,nodu,„ Ilia ,„-o,.riolas .-omnumis eat, o.unn.n, ouivanu, 
los.n„lar,nn etiain in naalio voai«i.eulc. U.^ haoc qnoqno propviot.as a 
linoaa brachy.slochroiias in imalio resiHt™f,o ..xlcmlilui-. 


IMi 


OPOBITJO 


MtDBKKiMA 


r, ,S7 ronm, ri ,,mnnuiH<~. /,a>v« 7 n,. f.afadar ,,4 vh imn O (I'-igyb 

, U,„,„u lu<u-h!,^tod,ro>mm AM, s„.},c,- qm a,ypm « A clmnm m . 


soi.li'J'ld 


nnucfci A, ill quo mnl.na iniUum point, nv, ad (•('.ntnnn 
■Lia AC, itoni ,1/0 ol, in tangontom .d/T ox C po.-|inn,l,c. 

ur OJ^I !h 0T-=)>. vis 

i„ ,;V = r ol, coloviUiH in M 

fLititndini v. 

..Pd>i ol, ?; 

iU arcoplo, Hi, 'ovauosciil, (iohU-o 
V is nonnjvliB auloni orit. = ^ ; 

(,ualiH osBO clobot vis conU-ilugit ol 
uUrni plaguin toiidoMH; turn (‘nim 
\\ot, GUi-va. hraohyHi'Oi'.lii'ona-, ni. pvo- 
iiic [n-accmlontu ilonionfiU-aviums. 

igilnr (lobolul ohso coiivoxa versus 

nn C ol, vacViiiB ost’uU iu luirtom 

H oentro C (•.adoli- Quaro, ouin 

jxpreBHKi fixliilioal, radium osculi, 

ims voi-HUs conU-um oiidit., oril. vrra 

— ?/«!/ 

osculi oxpressio in nostro c;isn - 
gitur oenU'ifuga evit 


virium 
uliim ( 



.'ifi, •!» 


O A\ 


./•« f 7*// 1/ 


, III poni ck-het vis uormalis ra '!»« '"■'I'"'' 

■>((p _ rdy 

P Z'/V///’ 

cniiK iiilf'gruiis {•^»t 

= - fj>,hf sen p==\' Zj /'AZ 


;\vcns 


osi aeipiatio |im enrva tjuacsita intnr ij <^1, p, A I 
Mr hicque tUcatur exit 


i/ds , 
nni~‘^ cb 


Hine (lot 

, -atitiii 

(h^ ••• ■• 

atiiiie vaiore ipsiiis p ex sui^oriure aeiiuabiono Riil)sbil/nl 


-- iidy I'-- bj Ptl-ij 
’yW + Kf^^dy) ’ 


<iuac‘ est aOf|uatio inter ;/ el airiim circuli fs rudio a d 
augnliun A<'M, ox qua flvut constvucUo curvno qiniosi 


COROLLAIUUM 1 

38(i. t^uia allit-ndo coleritati dobiia esfc 

/ rO tj == 

■Tlpfitiis fovpevis in (|Hovis loco urib ul porpoiKliculu 
domisHum, simili niodo, quo in motn lihoro celorltii.s 
iccipruc’o proporfcioualii^. 

COHOLLAftIUM 2 

.Sit. radius osculi in M = r\ orib 
Hiiu: ergo habebitur * 

_ 2y» _ '2p!i 
Pp ' bP ■ 


a anteni in initio curvao in yi est p => 0 sou A C tangons curvao, 
ms osr.iili ifiunjiu! i!i yl -^0, nisi forto siinul vis coiitripol a ./’ i 
iiesciit 

COUOLl.AllIUM 

.*38H. Maxinnim corj)us liabnbit celeriUitoni in loc.o, nlu (?p=^-0; ibi a.i 
aC(|ua(Ionn pro ourva lit //// = (). Qiiarc in (;o loco coi'inis color 
,'()i.nr, iilti rocta CM in rurvarn n.st. iKn'inalis. t'lirva (icgo iiltvfi 
ctmn a ccaitro C rncodit. 


SOHOUON 1 

389. Oolorii.ns (ago corporis in singulis brsicliysiuclironao piinctis 
proporlionalis simii angnli, (jncni taugona cni-vao cum tiin.'otionc 
tripctan constituit; liuins onini angiili T^J(.' sinus ost , coloritas 
■p invoiiUi (ist proportionalis. llaoit (juitloni propriotas locum Inibol 
Irmn virium iiifinito (.listal. (H. (lir(‘cii<»hcs vis soUicilaiitis sunt into 
illclao, 111 ; ox jirop. ‘II iiitolligitiir, ubi iH>loritas oriil ut i. o. iil. i 
iili, r|uom oUimontuin ciirvui? tnini (lir«;ctiono potontiai! sollicitiint-iH cousb 
ic luiLoin pi'opriol.aLoin Col. (iKitMAXNits in Comm. Amul. I’otrop. A. I 
lilnis bracliystoclironis tain in vacuo <]uum in niciliu rosistonti^ coiniiii 
! ost arbitriiins. Atijuo banc ob roin imn Hotum can li)\euo, ijuas in n 
stonto pro bi'achystoohronis do'dit, (alos non sunt, .sod oUam quas in v 
viribus coniripotis itivoiiil. Hoc autoin cusn invonit Inaio aoqiiaiio 
a nusLra aUpjo vora aoqnaliono prorsus discropant-om. 




390, Sit vis contrija'tn. ipsis distantiis corporis a ceutro pruportioi 
P 'j ■ Quaro orit 



y — ff 

* 


alxpa; 


V =— 


n'^-f 

2 /- 


h ‘ 


LO ost aeqnatio ])ro brachysiocliroiia in bar- vis centripetao hyiiothcsi 
t y. Altoiu voro aoipiatio inUn* arcuin s radio a doscripbum, qiii 


l) Vido iiolain I p. iGd. 


P. SI. 


ill ;u‘<|n;ili.s poni debefc vis uoriiuilis : o\ ((iio oni.iii 


V J'/’iiif' 

' HX- luh'JfUllis csl 


/‘/V// soil hj I'f 


i|ur\k‘ «'-i ftc«)uat\o |»vo cnrva qv\aesita ijiUn* // o(. A. 
.'(ivi]' Ml* hicquo ilicatur Prii' 


Him' 


jfds 


- eli p{> 


ipfis' 




ds « 


-apdy 


\aloiv ijisius [I <‘x siqjciiorc aoqnatioiio sulmlibul 


(Is^ f'dii 

f>t. aeqiialio intor y et ni-cuin drculi s I’mlio a <1 
ACM, ex qua Huit consinictio cui'Viio ([uiu’si 


COROLLA lUUM i 
iMia altitmlo CftionUli flebila ost 


iWy/« 

■ '■l-'ni;,. „„-,,„ns in loco evil ul ,,ori;oncliou 

■■nns,„,„, ,,„o i„ ,„„t„ 

‘^iqnnfe proportioualis. 

COEOLLARIUM 2 

«iL radius osciili in ^1/ = 

Hui. MigM habcbitur ’ '■ ~ ^ 


r =- ‘^PV 

Pp bp ■ 


‘)U— iUl) i/r. IjIiNUjA liN YAVJliu 1 

^Liia iuit.pui in initio curvae in y( est p = () sou AC tangeus cnivae, e 
■adius obCiili ((Uo(jiu; in A =0, nisi Ibvtn siniul vis conj.ri[)ela P in 
ivannsr.at. 

COROLLAUlUiM 3 

3R!^. Maxiinani corpus liabobit celcritatem in loco, nbi (Jp^O\ ibi anti 
ix iiot|naliono jn-o cnvva lit (/// = (). Qnan; in oo loco corpus coloni; 
nov(;(nr, iibi rc'ctn CM in ciirvain nst iionnalis. t'ni-va ('rgo ultra I 
)iincUini :i ('(nii.ro ('. rocodit. 

SOIIOUON 1 

389. Coloi'ii.ns (u’go corporis in singulis brncliysiocbroiuu^ ])imctis n 
si propovlionalis siiiiii jinguli, quoin tangcns curvao cum dircctiono 
:entripot;io consLitiiiil.: liuius onini angiili simis ost , coloritas v( 

[)Hi p invontiL (!sl. profiorlionalis. Il;u*c (piidcin pj’opricius locum babel, 
KMitnim viriuiii inliniio distal, ot direc.tioncs vis solllcitantis sunt iiiioi’ 
laralloliio, ul ox prop, dl inlolligitnr, nbi coleritas oial ut i. e. lit sir 
.nguli, qiuiin oUnnoiil-nm (Uinnu? cum din'ctionc potontian sollicitaiitis consbiti 
lane iLutoni propriol.iitoni Col. IIkumanniis in Comm. Acad. Petrop. A. 172 
imnibus bracliyHlioclii'onis (am in vacuo quam in medio I’csistonte coinnmm 
isso ost arbitraliiH. AUpio banc ob rom non .solum can liiieae, qiuis in inoi 
csi.stento pro brachystuchroiiis dedit, talcs non sunt, sod etiam quas in viic 
u'O virilms coiitripolis invonit. Hoc aiitcm cQsu invonit bauc auquatiom 
‘ !/> nostra atqiio vora aoquutione pror.sus discrepautom. 


blXEMPLUM 1 


390. Sit vis contri])cta ipsts distantiis corporis n ceutro proportional 


iet p ■=: y . Qiiiiro oril, 


ip — 


J P<h/^ ■ aiqno 




^uao esi, acquatio iivo bracliystochrona in bac vis centvipetae hypotbesi in 
i ot y. Altora vero aequatio intor avcinn radio u doscriptum, qui 


1) Viclii iiol.iiiii 1 ji. lO'l. 


P. SL 


iiu iisinji angiili ct y est hacc 


— fl ^ Yh ?/^) 

Ktiiii' (iii\;n- [Jiuirtuni iiiliinuin sen oeiifro |jr()xittiniii fialicliit 
(/'I - II -- >j\ turn aiif-ein erit 

= a]//) 

Y{i>-\-'2fY 

liarr cHt iiiiiiiiun curvao ii conlru (' disLiiiil-ia. IfadiiiM 

'•iirviu* ill (jUuvis pimcto osL 

“ 'I 'h ' ‘ 


In I'liiirtn tn-go ccutro proximo nidin.s osculi esL maxim uh, (|iii| 


l“L_, . 
Vkp + 2 / ) ‘ 


[’iMiufiir tangens augiili A('M / posito stimi loto Ij oril. 


poiiatur poiro 


lialjuhituv ista aoijuatio 


(Is (II 
a ‘ 1 -y II ’ 

-- 

K( 2 // + 6 //" 


(1(1 

H-n i-i-'/y 




K.v .[110 iiitclligitui- CHi-viim toUc 3 esse iilgobraioaiu. quoticn ral, 
Mnn.lratu 3 . la.iigitiiUo curvac AN est poiro yonemlitor 


‘‘Igo casu evit 


/’ -y^y 

Y(f \-h/p,h,)' 


AM f -jn^yV'H 

V\vyi hif~(t^h) 




2 /) 


Hupor concavii parl.a p(U‘iplu!niui yl IC cciiko C radio AC dcucriptao. 
igiliiii h 1)10 liibiliU acciporu licoai-, apparot oiniics h^'pocycloidey anpui 
phoria A /v' iiabis ohho f)racliys(.oclir(maa. 


KXIOMPMJM 2 


Si(, VIH conl.nijoia rticiprowj itroporlioiialis otiadratis distanti 

ft 

ut sili r = ; iiiulo ovit 


fp.bj -I- «) _ y 

•' V « ^ an h 


(jiiao (!sL JLfiqiiiLlio pro Imirliyslorlirona iii hac vis ceiitripotao liypc 
All.ora voro Juapialio iiil.c.r amim .s‘ ('t y orih ista 


(is -- . 

nV{>^f \A>py ~(A)p) 

Jiuiufl orgo (luvvao ptmcl.um inliniiim posiio dy = {) dot.urminabiiur opo 
acquatronis caiiiiraui aif -\- b("'y abf^. Coi-orum ista acquatio inter s 
SLifOcit ad curvaiii qiiaoHitaiu coiiHkaiomlani. 


^(illOMON 2 

M. Ii’iX liis igitiir, qiiao in hac ot praecedoniibus propoaitionibna r 
Hnnii, intolligitur, (jiioiiiodo in (piaciinqnc j)oi.ontiaruni sollicitantinni 1 
Lliosi oa liiuja sit invonionda, super qua corpus ox dato pnnelo ad d; 
puuctum citiHsinie ixu’voniat. Nunc ergo etiain doterminari opovtcb 
liiicain, Hiip(5r (pia corpus u dalo punelo ciiissinie non ad datum punt 
Hod a.d dalum lin(;a.ni pervoniat, qiuio sfuio ciirva una erit ox infinitia bn 
itoclu'onis; at (puiomiin oa sit, in soquoiito propositiono declarabimus. 

liKo.siiAUDi lOui.KiM Opovii uiuiuii liy Mcrliunica 


PROPOSITIO 44 


:vxx 

ft 

lUlilitls ) 


0,n,HS a ,hn. l»n,rfo A (I-iB’- 
partiiU super Uvea brarhusloclirona AM, f/» 
■crtos onunit, hocque in iiiuicunque po/emiann. 


DKilONSTRATIO 

Sit AM O.U linea, super qua corpus ox A cii.issi 
Yi'uiiit; pevspir.uum est pritno luiuc lineiun foro hr: 

darctiir liuca, super qua c* 
perveniret., ea poUus quae 
teroa haec linea AM ud 
cuvvao J^M oecurrit; ulsi 
occiirrcrct, clucia niininia lu 
coi-pns citius por Awn ud 
fjuaiu per AniAf. (iutu’o 
iuvenivD possit, wecesstt os 
curvjio uornialitor insistai; 
super ea innnifcanuu brad 
curvam BM ductai'uni ci 
[lervcuit, ((uae curvae BM ad angulos rectos occuia 



COllOLLARlUM 1 

nji-i. Si ergo iiirudtao curvae quaerantur, su]) 0 i 
pure al» A ad lineam JiAI perveuiat, oportet, ui 
ipiaru toiiipus por bruchystocbronani Ai)l\ alias oui 
sibilo. 

COROlJvARiUM 2 

Si accidat, ut plures curvae hracliystoc 
curvam BM, plura quoque prodibunt tempora mi 
eiiini inetliodus tam minima quam maxima declara 


COTIOLLAIUUM 3 


3%. Qviia tciupus |U‘i' cuvvsun Imxchystoclwonam AM ost mlrtiimim, 
lli^itnr ox nu'hhodo inaxiuH)runi ct nuninioriim, si fluno brachystochroi 
•oxiniiio f()nci[)ianl.in- noi'inalitor insistenl-os ciirvao BM, tempora per < 
HO. inter sc acqniilia. 

OOllOliURlUM A 

397. i-linc povvo ])orHpicii.nv, si curvu BM fimrit, cinHiiiodi. nt. omi 
■acli 3 'si,(K’.lironas ox iiiinrlo ui ducla.s .soeef- ad nngulos rectos, tempora | 
inios liracli 3 'Hi()clir()mis ad rairvain 7^.1/ iisipio diictas fore inter ho aequa 

COnOLIAKlTJM 5 

,3!)8. (^lainohrem ciirva, ftnuo ah omnibus rurvis l)rachystochronis 
Linclo J ductls arcuK isoclirouos sou codcni tem[)oro percursos }i))HCindit-, 
Lio(iiK‘ oinnes bracliystociiroiuis ad aiigidos recto.s secabit sou crit dbir 
'aiectovia orUiogonaliH. 


coiior.i.AiuiiiM i; 

399. Al.qiio viriHsini (|iio((no pcrspicibir, si enrva, quao ab infinitis cm 
r(MiH isoi-hronos alwcindil. fucril. oarnm traiodoria ortliogoniilis, ons iiifiiii 
iirvas ()nni(\s okho ))racli 3 'Htodn*oimH. 

SCHOLION 

400. Faciln iiitcdligitur hanc pvopOHitionoin locum qnoque habere 

icdi{) Tosistonte; simili (’niin modo apparel;- tempus per olomnntiim mu » 
lalo in cuvvani miiuis esse epauu tempus pur (domentum adl/, qi 

on ost porpondicularo; in hoc auteni t-olius domoustratioiiis vis esfc s 
(uavo si inlinilis curvi.s ox puiicto A cduct.is lex potent.iarum soUicitanti 
t resiHionliaG iioteritp iiiveuiri, in qua eae curvao omnes sinfc bracliystechroi 
imul liariun curvaniin t.raicctoria orthogoiialis potnrit exhibori (luaore 
antiini curvain ab iis curvis arcus isoohronos abscindontem. Atque ii 
i)saiu traioctorias ortliogmiales inveniendi mothodum iain adhibuit 
QH. Bkknouu.i in Act. Lips. A. 1G97.‘) 

l) Vide notam 1 p. 1(53. P. Sf-, 


PEOPOSITIO 45 

PROBLEMA 


-101. Liley omncs ciirvas pimcta A. ct G (Pig. 50) iun<}(i)it(]s < 
h'H'm iktcrminarc AMG, super qtia corpiis celerrme c/.v A ad 

in li’ipiifhesi poteufiae soUicUantis mifoi'mis g et deorsim diredao. 


SOIiUTIO 

Diicta vertical! efc horiaontali PM diciitur AV^- 
= s oritque temp«.% quo arcus AM absolvitur, 


- :h, ) 



ji 


ds 

Ygx 


lam per raetliodum isoporiinotriooriiu: 
peculiarem dedi dissortationoni cuivi i’oi'i 
ralibns, ex quibus quaovis probloiiiiitii In 
possunfc, ill Comment. Acad. Potr. A. I 
quantitates considerandae sunt: iireiiB A ,/ 
et tempns per AM = f p , ciuiin.m 

1 — 1 “ “■ 1 “ 
r ; «”i"" 


eit, qiii 

et fit Mff iy ““ ‘I 

“•’quulis c'ttMuch h'i”'?"’ 

pononda. Habotur ergo integrando 




SOU 


As 


— m 


dy^ya-^YaS) = mdsYx, 


L. K 


ui 


'-Kui Coinmentatio 27 findims ip » 

sohUio EsKsTaoMUM); FroWcmads h 

SC. P 
P. St. 


T "“J'" ycwais, CommonT '.'■■'“/■""'"‘i; l^ojocrimct 

Opera o,mia, series I, ,„ 1 , 25 .'I * (1^82/3). 15 


i voro quadratis crit. 


dy\]/a — itrxdx^ + m^xdj/\ 

b 

, in d X Vx . j il X l/x) 

\y = * oA. (Is = . 

V{a — 2 \/ax (1 — nd)x) /(« — 2 ^ax A- -- nd)x) 

curva (|ua(3sita dotorniiiiabitiir. Q. H). I. 

(JOaOhLAmUM 1 

In acqiiai.iono invcni}i duao nisiinl. (luanUisil.uH a nt 7n arliiirariao, 
ffici ])()(.chI', III, curva por datiuin pinicliiin C l-rjiiiaoal, oL ul Hiimil sii 
igiLudinia. Atqun tiun luuia curva colorriiiic al)S()lvoiur ini'.or ounicfi 
vas oiiiadciu longiiudiniB por A o(, (J transouuica. 


GOROIiLARIUM 2 

Si ponaiituv a (d. m inlhuto inagiia, ])roililnt cycloia, qniio non 
liar onuK^H curvuR oinndoui lougitiulinU, mul iiiior onmoa oiniiinc 
abaolviliUr. 


COU()r/[,AHlUjM 3 

Si i)Oiialiir 0, prucliL 0 ftcu rccia vorMcalis. At si fiat 
L*itiir rccia qiiaocunqiio per punctuni A (lucta. Kst uniin recta linoa 
noB Ihicaa, (piao codein Iciupovu absolvunUir, miuitua sou l)roviBsl!na, 


COtlOLLAlUUM 4 

Si pouatiir iii^ I, ijrudibit curva algobraica; crit oniui 


dy = 


•Ggralis cst 


dxYx 

V{u — 2 Yax) 


— (‘1 a 4 Yax -{- Ga) )/(« — 2 j/aa) 4 n 

r6-,7«“ — ■■ + 
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HiiGC cnrvii cii»m osi. rociilirJil.iliH; crii. 

_ ‘ 2 <t (‘ 2 » I :! 

i") fi |A/ 

Qviiii etiftiu toinpuR por iircum AM itlKi’l"'''"''' 

rus _ ■ir« 

.1 \/x. '^ ;t ■ ;t| ,/ 

AeqnfvUo vorti pni vhvvii ro»lucl.!t ii( iiiiinii. 

('ouni.l-Al{ii!M r. 

lOfi. Si in Imc ('iirva Kumal.iii* x , il'i '‘lit. Imr 

vccta Yovl.icfiliH in no (mu'vik' inmd-n (M'it. iliuiiu'li'r II 

fit, ot luiigil-mlo i-nrvno mi hoc cril 

()Uo hie arnis ahsolvitiir, osl- fi'Ko ii'iii[iiiri' i i 

scenrlefc por aUitiihinom J «. 


SCllOlilDN 

*107. Missi.H mine hiaco «l(* rcloiTiiim (Ii'simmimu |l|•(^|.'l•(■llll1lll 
considoi'amlas, super (juibuK plnros di'sctMiHus inlor ho I'lMiiparnl i 
rolatiouom. Hiic maxinm pod.inot qmu'stio do rnrviH liuiln 
quibus vd oiuuos (Iohccmihuh ml pumdum iidiomm c.urvno io*n 
tempore vel iutogiac oscillnUonoK. Ad huor doiudo alino m 
quuGsUonGs cum difhciloH turn vim umlhodi, q\m ulomur. illm 

PUOVOSITK) dli 

IdlOllhKhU 

40S. luvcnire Icffcm (fciiemhm ctu-nnym)) hmhuhmuuum, sh 
descensus ad puncUm A, inilh descensus {ddcnntjiic. in ntna ,1 M 
accepfo, ubsolvantur eodm tcmjme. 




HOhlVVlO 

Sunita rocta A P pro a.xo tlicaliir cuvvae portio yl/l/-=s 3 ii;(|ue alt.iti 
loriUtU in A dnljila oi. altitiulo ccltiniaU in d/ ilol/ita =- i>] orit teiu[ 
o arcus A ]\} absolvilur, 



od iiitogvaU' ila (‘h(, (■u.pi(M\(luni, ul. cviiuoscjii. ^ 
sito s ---= 0. 'Cuui, si in oo inlogmli pona(.ur 
= 0, (.(uii|jus cIohccjiisiih a loco, in 

0 cnbn’iias cnil. nulla, nM({Uo jul piniduim A 
ii l.of.iitn (Insconsus bnuims; id quod oadoiii 
ani.ilato cxiJia'HHiini (‘hh(> dolM>i., (jua(M-an<|n(5 fiioril. qiiiiniiias b. Jlaec igi 
aiitiiaH b iiO(]uo in (ixproHsiono lioniporis iiiosso dobot noqnn in oxpressi 
0 curva AM, (piiii Iukh; oadoiii c.iirva idoiii dosconsiis t.onipiis prodiic 
hot, iiiniiiKpio vai'i(dini' />. 

Sif. iain v (piii.nl.ir.us noinposiia ox liti-oni z, ad ciii’vain poiiinciite n 
rva. ./liV (aim ahHcissa A V o(. applicala /M/ fcantuni pciidonto iiocpie h 
IvoiiUq iil)(pu^ (ix iillcnu //. (|ua-(^ ox h oi- (pniDlitatibu.s constaiitibus 
mposiin,. Sil- lud.oni w ialis ip.sivnim h ol z runciio, at (ivanoscat poi 
= /i. aUpio III iial - -Ii, h\ sit z^uk o.xislonlo « numovu quocuuquo. 
t.uv porro \u-o a(^(jim(iono c.m*vuo <iuaOHUao; dobobit p tiiUs ( 

anlilas, in (pia non noidinoat.ur b vol /(, quia hao Uto’ao in anqiiatior 
rvao ingrodi iinqnoniil. llaiiobiiiniH orgo pro oxprossionc toinporis per ^ 

rv<h 
A ]/« 

'C intograli ila acciiplo, ul ovanoBca.1 posilo v=^b sou z = uh. Doinde 
lognilo, si ill no pouaUir z^-h, dabil tempiis tolius descousus, in > 
inosso uou poiovit. IToc voro ovciiil, si fuerifc fmictio iijsarun 

z nidlius dimoiiHioiiis sou hi fuerit riinctio nullius dimonsionis. 
iunotio w dimonsiomiiu ipsarmn h ofc z\ dobobit esso 

Oz'^ 



deiiotanto C quanlitatein coitsliint(‘in a I'on 
V tails functio fucrit conipcrtii, liJilxdtitui’ pro t urvn qii; 

rfs= Gz ^ dz sou ^ ' ‘ ^ 

si u]tu 9 est, quo s ovauescat, si in z t'.vivut’sral. vol ;i' vt 


COKOMiAUlUM 1 

409. Quo igitur haoc mcUiutUis ])ossil. mlUilu'ri, » 
tatibiis finitis sit oxpro.ssiiin at(|ii(^ \\l oa I'xpvoHsio I 
timcliouciu hoinogoncam cx h ol s coiistantisii. 


COKOLLA.K1UM ‘2 

41U. liauc ob roiii neccsso ost, ul. Hai, V’ h, si po 
quantitato coiistanl-e adiecla etiaiu non i-nporiaiiir // 
viderimna ttcri v=:b facto z=ali, iictiuo opus osf, iit 


COUOLlAUtUAl, a 

411. Intolligitur etiam cui-vani in A Inihoro dohoro 
in (liiecUonem vis sollicitanlis; nisi oiiim hoc i'liorit 
(Ic-scenaiis iuliuite parvuin ibrot quoqiio inliniUi parviiiii. 






412. A^alct hacc solutio non solum, si, nti lignrn. 
por coonlinat-as ortliogonales; nihil oniin. intorost, . 
natuvaiu curvao cxponero velimus, (Uunmodo in no 
auteui ^ continero liueas ct qimntitatos quascnmiuo a 
igitur nietiiodo in vacuo, in quucunquo potontian.m i 
nieae tautochronao poterunt invoniri, quia somptn- 
li'utRS exprmn potest. At, si, ot in niodiis rcsisLo.nti 
non potest, exhiben fioitis qunntitiitibi.s, luux^ inoUuH 

ed u ba desKleratur. qoae succedit, etiam ai coloritai 
lentialeiD tantuin detiir. 


PROPOSITIO 47 

l*UOBLPMA 

•115. hi co)pus dcor.sHtii sollicilrhir ci qfufcunqun, hu'cnire iineuyn faiilochroMi 
t\y ((Ha (mats dcHCXHSHH {md mUm Icmpore. 


SOLUTIO 


I’oHiU) AP - x, /M/-. // d, JA/ = .s- a-'ig. 51, p. 183) fiii celeritas 
(lobitiL alLitiuiiiti h (’4 In M (Icbibi aititudin'i Sit porro viy sollicitcii 
il7 ^ P\ oi'if, 0 b - j J\lx- intiigmli j Pd.c ita acoapto, ut avaiiosci 
1,0 ;/; ■(). lain Hi ponaiur b ^ It (4 j l*(ix = z, erit r fiinciio iiiiius t: 
tiHiotiin i|iH!U'iiin b id- ,r ut ovanoHcit I'ucUi ^ = h fitque v = b facto ^ = 
t igitur I i(.luoc|uu liahuhitiir ))»•(» ciimi qiiausita isfca aecjuatiu 

«t s =^2l/aj‘Pdx. 


iluHidi5rd-iii‘ a(!(|uatio iiitui' x ot //, orifc ob ds 


a P<lx 
VafPdx 


14 1. 


dp 


dx JPdx) 

|// ddx 


COUObLARIUM 1 

41'1. Quia uva,]io.scit fPdx facto taiigons curvao in A orit hor 

italia, nifli in A ovm, noscat P. Atque curva alicubi babebit tangente: 
ticalom ibiquu. ploriini(|iio cnspideni; Iioc evenit, nbi orit j'Pdx = a} 
('nini fit dy = 0. 

COllObbAUIUM 2 

415. lluiiis curvau in puncto infimo A radiuB oaculi est aequalis huI 
•luali = j ^ gf, y aoqualia. Qnarc in A ei 

ins oHculi =-2rty-’, ubi P denotat potentiam sollicitantoin in puncto A. 

ii:oN>iAUui Kui.md Opunv oiiiiiiu il:) Mecimnicu 
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41 (i. Ks iwr.nii in A rl |itilciil i:i ;'nlltrif .ml 

llSCeilJiLlH Vtii lU*St‘.l'llSUS |UM’ itllillilo -llilllll 




.1 ) 


f§ 172). l]«i(:(|Uo UmijHn'i loinpns (•uiusiiHf 

thesi ovgo gniviUvlis 1 juM>ilu!inn luui-ii u*Imi ‘ ■.!<< <1 


ovgo g 
eodeni (.euiptjrc ahnolvt^l.. 


itQmijne 


KXKMlM.liM 1 

417. Sit pntuatia HuirK’.iiiins ii))i(|ii(' ci mi .. n>'i 
I l*d:r i/.i iil(|ilii s ■* I O'l 

I) 






undo iatolligiiui' curvjua («mh(! cyc.lniili'iii (iMiir/.iuii i 
liuBiL b(‘rtchydiocl>votiu in amh’in )Hiti'iil-iiii* li^|i(ii|ti‘ 
autem ouuicii dcrtcouHiiB liuul, immIimii li'inpnn' mijh 
( leniuu.struvinius (§ 187). 


KXMMlMdlM 


HollicillMlH lit liotl'fsiilll 

<|u:in'iiii 

>'i. fhix 

, t 

(MM !/'■ 

tunnoruH arilrinativtu-i ; 
= Writ igil.iir 

?.iii (‘III 

1 "•'M'"' ffff 

K{oi i 


Ex qua aequatioun iutnUigii.uv uurvan, rorn ,v,ia,n 
limizoutem, SI fucril «„ |, ^1, si « > l, ,,„,va i„ 

‘IM usque uium-um /'" iudpil, 


SCUOLION 1 


'tin. Ex iii!i(iiall<>iin ^^cnornli 5i.ppnrot'; rociam A P os.st? (liuinci 
/(lO. cuin in vacuo asronsuK sini. stinilos fl(^S(;oimi))us, soiniost 

los otniu^s siipor ourvu ^FA ad altoi'aiii pantnin iistjuc ])rodncia o 
(|ii(5 iKochronac (•onH(;qiionl.or oUani inlegnin f)!scilIaU{)noy. Uoiiido 
arl)iti‘ii.riaiii a inliniLao sini. carvao faiit,octin>nHO AM, diuio <|nan(|iii 
cto A coiuawctao, \\{. ihi halw.vut. Uvagcntam comnumoi\i hovizoula 
[lucont i.a.ni scniioHcillationorf qiiaai iiit.ogras oHcillal.loia^s iBOcUrojuiH 
iccl. poiiduluni ila accoinmodotur, iii osoiliaiulu liuiiisiuodi cuvvas aliso 

SdllOMON 2 

‘t^O. inli'lligilur nUain ox soluiiono ons rurvas, i)\iaH invi'-nimns, 
LB, (pUK* '([uaOHil.o salifllafiMiit.. Nam p alia rum.hio ipyiuH z Biihs 

iiii, ui in ini.ograli, si j)i)natnr v = «), proi-Bus v\ fonunla oxoa.'nt h bc 
ijiKid aliis mobbodin, qiiibiis Laiiioc-hronao bant iiivoiilao, iiuu saii.s li( 

SOMOblON a 

421. Quiii, ('hI. s = 2VaJ fUiXt (iril. • I'jx quo ii-pparob, oi 

li dol)oal jad.cnbia. Bollicita-ns, id. dala cnrva sil bauboclirona. Sci 
(Uibia doorBuni tondcMis dolHit osso projKirtioiiatiH i)iHi o.x rlal.a C 
iiiiibo. Qiian;, iii.si cnrva sib roctilicabilis, valor pol.ontiao sollicitani.iH 
ost algobraicG oxhihovi. 

EROPOSITIO 48 

PK()I3J,EMA 

422. Hi corpu?> jpcrpciuo IrnluiiiO’ ml centnuu virkm V (Pig. r)2, p. 3 88) vl 
que, invenirc Ihwavi lav/orJiroimm BiVA, sti2)cr qua coqhih omnofi (lescensh 
ctum A usque codem (cuipore uhsolval. 

SOLUTIO 

DicaUir VA c, CM // ol vis contvipota ivi M coryios soliicibarvH 
[) 0 iT 0 celoribas in A dcbifca alUUulini h ot ca in jM alUtudiui v. Sun 


f Pd}f itn, ut evanescat posito y = 
ergo h pro h et j Pdy pro ^ erit 



Fig. 62. 


Cy quo facto Gi:it v = 
liinctio ipsariun h o 
nnius diinensionis 
Si nuuG arena AI 

atqiiG liino 

ds -- - 

Si nuuc ill M 
eamque ex centro 
pencliculum CT, qi 

y^y 

Quaro habebitm- 


= 86U 

Cl 

aecpiatio pro curva quaeaifca. Q. E. I. 


OUitULLAltlUM 1 

423. to puncto A, ^ f pdy g^anescit, orit ® = , 
nonnaks cui^am i„ eoque propterea celoritaa covpor^ 
A eat pimctnm curvae eentro G proximum, 

OOBOLLARIUM 2 

curvr'tLr"t''''“'’’ -=«-vae 

habobit. Invenitur vr“Lctari} Tl 

COaOLLAEIUM 3 
4p. A2)paret. etiain ex aequatione invent'] 

s:r:s: rr; r- 

1}AI) fiunt, ease inter ee aaquales. “ ° '’scrllatione 


COKOLli/VKIlIM 


20. UfidiiiK (iHciili ill |imtni.o (isl.- --- 1''*' *1"*'' 

luipus, quo iiniis (l(‘Hrfm.siis suikm* oui-vae Al* {loiiioiio iiilinilo pui-v 
iUir, =jr\^a (H -''?); li'ii*" igilnr ioinpori oiniiOH doscpiiHiis nniul uuquitlo 
ob iXMii oHcillaiioiHis, (iiuui lliinl- super ciirva HAD, isoolu-ouuo onii 
os(dll:d.ioiiil)iis ponduli in hypoMnsi ^rii-viUdis =1, eiiius loiij^ituc 
= 2a. 


KXEMIMiUM I 


27. vis oo-idripobL diror.lo pr(»p()i'U(Uifi.lis dishtuii-iis n ronlvo, \\i 
; orit, 


j Pdy - ^ 


if - c‘ 


[)rgo oril, 


2 /‘ 


-r") 
f 


A M -- ,s y ' aUpie -/r-- mi — 


fiuy 
'2 a 


cwrvivo radius osculi in puiictu iM, <pu est; iuvouitiir 

■ 2a-- fy '2a 


110 H(i(|uiiur, Hi I’liorit 2a < f, oiivvam Toraus cnntvuiu (J I'ovc eonvcxa 
ddbol. liguriL. AI. si rnerii. 2a ciirva ovadcb linoii rucia in A in 
ful roctnin AO. PmiciAun autom fi, ubi (JB taugiL curvam, invouit 
lC aequationo 

(f -■2u)yii ^ ccf, 


ia lit 


.B <;= 


cyr 

|/(/'- 2 rt) 


es org'o accidit, iit sit /"> 2a- sen curva couToxa vorsus C, iiabebil. cuv 
dem in li. Atquo in liis casibus curva orit hypocyolois, (juao gonoral 
ioiio circAib, cuius diamotov cst 


cyr-cVif-^a) 

y{f-'2a) 


siipor coiicavji pnrie circuU renfern V radio 

Hoc ergo casii rnrvaO taiiUtchronac I'.oiiVf'niiJi 
( liiotiis iiivfiit-is (§ 

Al. si '2(1 > f, qiu) casn tnrra osL coiicava vorsiis 
(.'I euvva Jil/ lum uiuplius csL hypof'V'^lois. Tnm < 

•: (iJa -/)?/// I- fa-/' 

^ ‘>a 

imdc p (ibi(|iio praelor iu A cril. inaior ijiiaiii A Sit. 0; 
fpiavr (\or «'asu cuvvue tiiutochronac. oruui. oniiu's spiialos 
cantiuiii (' desmphie. Corpus sciliroi sii|»or Hpirali log 
teinporo ud conlmtn 6' pciliugot, iibiciimiiio des[’(3n 
igiuiv vis mitriptd’.H* hypoHiwsi iauUicUruuao. cniui.: pri 
cloidrs, de'nule oimies lincac roctiio ut'.ciin(]iu- tliicUu!, lo 
logaritlunicac ot qiiario iDdnitae ciirvar alino hue- at 
j-i imidetn Cnenl 2a >f ol a non = 0. 
(Viih'ijjclao hypothcsi pro lautochronis tniitiim (lodoruiil. 
TON’us iu /A7 »c.''i ot ((kkmansus in Hiovdnomiu ct (luiiunt 
A. 17'27o, (pianivis liic aO((mitioiiom aequo gtajoraloni lu; 


42^. Poimlnr vis coniripoia rcci)U()Co jn'opnrtionalis (]u 
ii ceiiti'O, lit sit. 

Curva igitur AM orit 

' r// * acff 

J) I. Nku-tcjn, IHiUosophm. »fi(«r{(0s pn’acipin ma(licmalu-a. Lo 
iiositui LI, tteoiema XVllI. \\ St. 

•i) Uu. Uekmann, Phorommia, Aiastelodami 1716, p. 89; T/ieo> 
(lamifiliir ft pofatiiis qnibHsms in corpora iiiricsmcafcr agentibus, Coniin 
(1727), 1729, p. 139, vide praccipuft p. 160. P. St. 


fPdy 


>j 


ff 

c 


ff{y - f’) 

cy 






•*/<//(. loot II XJ/VI'A IJM'JA (iV VAClJO 


'.t'. ijivcnitui’ nuliiis osculi 

l/thl __ ;/‘l 

il/> 'Aacff'l • 15//' 

(ilgo i> (;v:uu5ticii,, ibi ol.iiiin nulius osculi lil, .= (). Ijxsius liC valor au 
atiijiialioiK! fi' —-■ ucff. tSi igiliir [loiiiit.ur = 

' ill ijiiod asriintii |)olosl^ i|iii:i h osl. ijuaiiiil.iis iirbikaria. (Jeloi 

iirol. bant'- ciirvain inlra. A oi. /> liabcn; |k»ssc |iiinctiiin lloxus contr; 
jddtj (UdiniL, si laii'va in A nsl, coitciivii versus (■, iii’nifiesi fiKM it, 2«/’/' ; 

KXKAlPbUAI a 

42;). Sil, vis coiilaipoLa nbit|iu.> coiisl.aiis sou 7'- I; t'rif, l‘r,hf=^.}f 
iV. si conf.t-o radio ('.'4/ ducatiir arcus M f\ uril fjUljj ^ A I' aUiuo 

arouH AM - <-.)■ -^Z\/a-A /\ 

aril; porro 

a-' ~ ■'* '*) y* ■■ 

' n a ’ 

li iiivonil, nr /yc'-^a-t-r ol. oiirva y|/;-..:2a= ■ A(^). Il;u 

ili voi ‘0 in pniicl.o i\l nrif. 

^j/l/(rt -|. c !/)a 

2a I- 2fi — :\y 

nmf.i.o urgo intiinu A oril. railiiis (tsciili = . (Jiii'va igil'iir in yt 

;ava vursiiH (J, si 2« > c, at. couvoxa, si r > 2h, aliiiio radiuH ostaili ii 
hinnitn niagiuis, si 2(i ■— a. IVimo oasu, tpio lairva in A est cuuc 
lis 6' ourva ]ial)obit {)inictiuu lluxiis ooiil-rarii, nbl (\st 

c.M/ (« i-c) - ii(;. 

ist c = 0 ita ul punctuui A in centnnn d CEulat, lioi, y c.horda In 
'lie eritcjiio /ITI/ 2 )/«//, cuius ciirvae radius osculi in ipso cciil.ro 
lite parvus. aUjuc est 


a autcni ipsa per (jiuulrai.uraiu circuli potesl. consbuii. 


PR0P0S1T[0 

I'ROBLEMA 


4.SO, Si rorjius so/lir/frfity ii poinutUfi (/uifinsciinf/nt:, 
(I’iL'. A');. iiif/Jtf on/ur.'i f/f.^iic/zaiis (iil pnartmn /) 

SOliUTlO 


Qu.nicmique luprinL |Ki).entiao rtollicitEiiiins, (iiio ttin 
diiits. qiiaruiii ;illL*ni inr|»us pevpctiio (!po)-siiiii ; 

vero liuvizoiitiilil.('r Hrouiidiii 
iipciuuluiii iy(J tviLliit, P 
MP tviihil, = Q\ flit-'iLutii 
A!\f ^>6 ailqiio r.eloril.as in 
Uulini 0 nil colovitiia iu <1/ <1 
poaitis evit 

■y == 6 -- j Pdu' 

QuEirn si poiiatiiv h h ( 
crit V fimctio iinina diiiuji 
et projjtorea in -» 1 (§ d08). 
pro curvrt (juuositii ista aequatio 



aeu 


s == 2Vu^ - 2 ( fPd.r. 

(iS’= 

Vuif Pdx-h/Qd!/) 


At quia est lis = V{(lx^ -j- fV)> 


fl??/ Pdx- 

/ Pdx /Qdy — aQ“ 

In ipso prgo priiicipio A, nbi est. j'Pdx-l- fQcly = ( 
sen dy.iix = — P \ Q. Atquo ut ex praeeodentibus 
iiisipu! flesceiisiis aequatuv teinpovi, qiui in hypotlrc 
(lulum longiluiUnis 2« doKcensuin absolviU Q. K. I. 


jjj'j MUTU ruiNuu data linea in VACUO 




SCHOIilON 

431. Bi hjil)(!jitnr ciivva, supov (pia oinues doscensua fiant eodem tonipi 
cilc evil, dare cuvviiH, aupov (jiiilms oscilhitiones uinnos eodoui tomp 
iiagiintuv. Nam quia in vacuo asceiisiis siinilc.a simt dencenaibus, on 
vvA; (jiiae. eat taulocbrona pro d(*}4ccusibus, iiiUa quoijuc cvit pro as^ 
JUS. Quare dinui curvao fcaniochronao coniunctae in i)uncto yl dab 
warn, aiipor (]ua oinnoa oacillaUonns sniit isoclivoiiao. Attainon hac rati 
torum problonia, quo curvae onmes oscillaUonefi isocbronas producei 
quivuntur, non porlbcl.o solviiuv; dari Giiim possiint curvae inliuitao 1 
laeHtioni saUaracienUrs, (luanun Uiiuoii partes non sint aptae ad descei 
los isoclivoiios oriiciendos. IVobloma aiitciu hoc inodo proponi potest: ( 
irva qiULCunqiuj iuvcnlr(i aliain, quae cum oa coniuucta producat on 
icillal.ionos aoquidiiirnas.'j Nunc vero antequain ad baec pvogredianuir, a 
•obloma pi'ororcnnuH, in quo quaorilur ciirva datae curvae adiungenda 
nuoH dcsci'.UKUH s\q»ov hac curva composita absolvautur teuiporibiis ae( 
JUS. (hiod prol)loniii ut uuiximo dinicillinuun mihi quoudain erat pn 
l.mu a 01. Dan. ItMitNoura.i.^j AUamen bar metbodo, t[ua in investigati 
utoehronanuu ulor, oliaiu istud problema vesolvi j)otest. 

PROPpSmO 50 

IMtOBldilMA 

432. In ijravifti/ts m/ifonu/s deorsitm /mkniis si dclur c; 

NB (Fig. fid, p. 1!J4), iiwcnire curvam BM I' ci adiungcndam, id omncs dcsce 
iper hac, ourva composUa ad A usque ahsolvantur acquaUb^^s {c}}}2)onbHS, in 
inquc ciimio BMB descensus incipkd. 


1) L. Due, K ill Conimoiitatio 12 (iiidiKis Enestkobmiani): Dc innumerabilibus tautochror, 
ECHO, Cummunt. luiiul. VoU-op. -1 (1729), 1736, p. <19 ^ Lim'iuRui Ein.mi Opera o. 
irios II, vol. -I. r. fit. 

2) Vide L. Kui.kiu Common} aliononi 2-1 (indicis Enkstroiomiani): Sohitio singiilaris 
rca laulochronisimim, Oommonl. aoiid. se. Polrop. (i (1732/3), 1738, p. 28; Lkonhauhi h 
pera omnia, sovios II, vol. d. P. St. 


Lkonhaudi Eui-khi Opora omnia lla Mocliaiiica 


‘26 


Si (\e.sconsus incipiat miinxQ curvao ciiiaositao y. 
I'uit pov dataui curviuu UNA tantuni; eius ergo ienipoi-i, 
aoqiialia esse debonfc t)mniiirii ( 
Sit J]) = a, A(J = n, AN=l 
inter u et /. Pro oiirva aiitoni 
et BM = s. Ninic in dcsconsu qi 
in pnneto B debita altititdiiii h, 
del)ita altitiidini h — a- !i.t(iuo ce 
altitudini a~\-h — u. Toinpus 
ciirvam incognitam osfc 

r ds 

J y(h — x) ’ 

ita integratinn, nt evanescat posito x^O ei post intogr; 
'reiupus vero per cnvvam cugnitain BNA orit 

f _jH 

J y{a -J- t - wj ’ 

ita intogrntmn, ut evanescat posito a =» 0 atqno post 
u^d. Expressio ergo 'jJ poslqiiam factum est 
coniparata, ut, si addatur ad expressionem teinporis poi 
l)eiutus egredialuv HUei-a b\ turn oniui totius tenipus d( 
conataua nequo pendens a b aeu a puucto curvao BAI 
incepit. Sit intograle 

/(a + 6 — w) ’ 

postqiiaiu posituin est m = «, aequale huic soriei 

k + ((b + iib' + yh^ + d'&* + etc. + ^Vb -I- 1 ;& Yh + Ob 

Quaro si descensus in punefco B incipiat, tempiis totii 
ub evanesceuteiii b, Ipsi & ergo aequale ease dobet toi 
per ciirvain coinpositam, in quocuuque curvao BAIF p 



Vig. 61. 


(Iftsr.onHUH. Rii nunc cnvvfin qimositac JIMF natura sequontc serio 


(Is = ~ AdxVx — Bxdx Vx — Cx^dx Vx — Bx^dxVx — etc. 

— Fdx — Gxdx — ilx^dx — Ix^dx — etc. 


I’onatui- jjcripliorijUJ ad diainotruiii ratio 7f:l, quae revora oat I — I: 
ita ub sit 


n = -t 

p/- 1 


Kst vero post, integratiouoni posito x^h 
rAdxVx 1 ,j risxdxYx i-;( rox^dxY^ 


Y{b-x) 
atquo 


f Fd:r. f ^ l2ah\/b, f 

J Y{b ■ x) Y(h — .c) •* 


Y{b -X) 


y-T) 


Quo igitur liorum tnnninonun cum ilUn torniiiiis coniunctiin ten 
UNA uxpriinontibiiH aggrogatiim ucquotur ipsi /i’, tonnini lioinogGuoi 
vcnteH HGSO tollovo dobont. Fiot igitur 


1 . . 2 « 

- nA — a SOU A = 

2 1 n 


similiquc uiodo 
atque 


= eta, 

L • a 7c 1 • a • 6 7c 


F 


§ 


a 


3 rj 


3-5 0 


11 r _ ^ ^ *■ ftfp 

2 2’ "=2.4- 2’ ■'“■2.4.6 2 


Qiiamobi'om, cum a, /3, d’ otc., C, ■}}, 0, i ubc. sint quantitatos 
propter curvaiu x\ N li datiua, habobitur pro curva quaesit.a B AfF isbn 


■ -'dx { 2 -,/ ,2*4^ ,/ , 2-4-G ui/v 

rfs = ^ « ]/a; + J . 3 Vx + - 3 . Ku. + eta. j 

dx ( . 3 3’5*7 ^ 

- 2 (i+ 2 ’''^+2..|^* + +Cta.j, 


cuius inlegialis esb 


2 • 4 • C 




C\\i\is sevici Imuc do cousbvuctioueiu: suiiiatur 


J ]/(a — u) J Via 'i- h - - u) * 

ita ut cvaiiescat posito 7f = 0; turn fiat u = a oi^ piO' 
ipsiuH b. Pouatur 3:(1— 2 ) loco b, et quod prodit, si 
, (Iviiu ic ul coustaus consulei'Gtur, ita ut evanosoat 
pouatur et prohibit Innctio ipsiiia x, quae ovit. 


ns 

Hocquo niodo pvocUbit acqnutlo pro curvii quaosiia. C 

SCHOLION 1 

<133. Oonstvuctio Uaec prorsas siugiilaria, sed faci 
ea mcthodo, qua usus sum iu acquiitiono a 0. UicCA 
couaivueuda'), atque hac potissimwiu gaudot pvaerogai 
fuciil curva data, tpinesUa eius ope semper possit eui 
ipsa, quao pro curva invcuifcur, miuiino saopo tractari 
statim aequatiouem liiiitaiu earn, qiuie alias ex siunniatic 

COROLLARIUM 1 

434. Si in aequationo [)ro curva BMF iiivonta ] 



1 ) L. Euleri Commentalio SI (indicis 1 'jNkstroi;mi.\sm): Coml 
az"(ix •= <ltj Cowmoat actvil. ac. Petrop. 0 (17S2/3), 
EuiKRi Opera omnia, scries I, rol. 22. P. St. 


ui'. .vMjju I'ljjNi ri C)L1 'I';h ijata ljs valuu K^r 

inatio curvao in IJ ad vcrticaUnn JiP innoloscit. Quo igihir nppa- 
niodo hac tluac ciivvae invicoin cohaorcant, oportot. qnoquo positio- 
fcntis cnrvao ANB in B dcterminare* 


COaOLLARIUAt 2 

Sit J)Q = 2> ct BN = q (li'ig. i34-, p. 194); orit dt = — dq ot 
). Undo tempus por UNA orit ^ intognili 

^it in ipso pnnoto B dq^Ld^r^ orit gcnemtiin dq hdp ~\- Pd}) 
V tali funciioiio i])siiis p, quao ovancscat positn p=0. Videanuis 
neHConto p (pialeui tormiinun haoc noqmitio 

/* dq /* Ldp 

J y{h + p)~ J \/{t, p) 

Prodit autom posito == a 

27.l/(6 + «)-2/.n, 

florio initio assunita prodit toxaninns —2T,Vh |§ 430], qui convonit 
; orit ergo 

Ot 

intolligitiir curvain datam ot quaosiUinx in pnncto coniiinctionifl B 
m haboro tiingontoin. 


SOTTOUION 2 

Dixi ^LV{h -{■ a) -2LVh in scrio dare hunc torminura — 2IjVh\ 
'I- a) dat torminos bos Vd -|- + olc. cum aliis comparandoa. Hie 

2 ya 

Ins iorininus Jjdp dat torminum huius formno '{^yb. Qimro ox co 
lo ijielinationc enrvao in B concludoi*c Ucot. 


SCHOLION 3 

Constnictio cnrvao qnaositae, quani dodi, etiani hoc modo iinmutari 
iribatur, postquarn in integrali 

/* df __ r dt_ 

J ]/(a — k) Yia q- i — u) 


pusituiii est « — rt 


loco h hoc xz et. vocuto eo, q\iocI 


in (|UO .r III quantitas constans t.ractetiir, ita, iii. evi 
Tnni ponafiir 2=1 atque id, quod provenit, aoqiict 
ratiniifi pieriiraque commodius aaqiiatio pro cuwa (jiuiof 


KXEMl^LUM I 

Sit cm'va data ANB cyclois, ita ut sit 


orit 


/.=:2y'cit seu ; 

Vcu 


I* d/ r dt _ /* duYc r 

« [/ c - ~ 


Pouatur » »= a ct habehitur 


K-C ./-1 _ )/_c. 2 V--,‘ 

rt + « 


7iVe-2Y-c-l{Vb-V-a) + Y-c 


nVc + V~c-l^'' + '^-r 

1 / 6 -- ]/— a 


Ponatnr .rz loco b et babebilur 


quo raultiplicato per 
habobitur 


R = nYc + V~o-l^-^-^ + ^-^- 
Vxz — y~- a 


dz 

V{y~^) 


%dsYc djy-c_ yxg+j/_~n 


ni.cgralo ewt 


--271 l/c(l -«) - 2)/c{^- 2) ' -/7P ^K(a~lj + )/.' 

]/a:r — ]/— tt ]/.x- 

2 ]/-.(«;M) .( + + 2 nVc- 2 VcV~l.l-r, 

\/x y - (i(l — 2 ) I- ye(a + X) 

0 uUirni torrnini auni. inter ae aeqiialos oh jr =« 1^- Ponatur 

: = 1; hahohitiir 

— 2 l/ac + 2]/c(a + «) 

... jj ^ 

yx 

loqnalf oat ponGncJ?im ipai • Hinc provenife isfca acqiiafcio 

fi - — L> yac + 2 yc(a -\- x) 

a \- J NB = A NBM = 2 Vc{A I) B P). 

n paliol. ourvam BMP osao oonliiuiaiiouem rJaiuc APT), iia ut con- 
‘ totam f.yoloiflom coii.stiit.uanl; id quod ox natiuu tautochronismi, ciii 
8aliiHfa<^or<3 invonta oal, (lor ao soqnitnr. 


I'^iXKMPldJM 2 

iO. Sit linofi flata ANB recta ad horiaonteru utcunqne inclinata; erit 
(lu atquo 

“ _ f =.2nVa-2HV{a-tt}-2nV(a + b) + 2nV{a + b-u). 

-11) A ]/[(,.]. h- n) 

ir w = n atquo h = X2', oril 

11 = 2n Va + 271 yxz — 27i /(a + xz). 

ibroni orit 


postqiiJim in iutegrali positum est -?= 1 . At 


adz-\-xedz 

•' V(a — 


y{a — az ■\~xz-- x.z^) 
si post integratiouoni pouatur 2=1, dat 


[/a + A. 

2y.v a-Vx 


donotantc arciim civculi radii =1, oiii 


im sinus Of 


hiucqiio 


f/- = 4« Va + «7r l/;i- ~ 2 » Va - 
V-^ \/x 


s ^ „a: 4 - . 2 

^ z 'a -j- a 


Iluiua aequationis diffcvontialis cst 


(h = mix - A d' ^ 

^ ■ a + .r fl 4 


Curva haec antom non nitva datam altitudiucm potoi 
usque, ubi eritds^f^a:. Posito igitur ds=^dx orit 


u z ‘ a 


I'mt orgo lit HiM-l ita semiporiplievia circuli, ciiiii, 
eiusdeiii circuli, cuius cosinus sit, m; erit " - ''-m a 
fiierit augulus DAB G 0 «, crit ,<=.2 ct '"',H = o” 
tx quo soquitur, si angulus DAB I'uerit maior 
.1 SI il 0 ungulus miuov fuevit quam GO", foro x<a 
diftereutmli appavot, ut iam uotavimus, in iiuncto B 
I'WpcUio Sen ds<ndx usque in F, ubi est rfs = 


COKOLLAKIUM 3 


Si linoa recUi liXjl I'noril. hovi/.ontalis, evit h = oa oi n — 0. Si 
ii )) == Yf^ orit 

^ s d X 2 dx Vfx 

X JCX 

utiono difVorontiali invonta, cuius integralo oat 
.s _ - 2 rdxYf _ ^Vf 

xYx IcYx 

ivgo orili cyclois, cuius iiifimum olomontiim cuvvao datao locum tenot. 


COKOT.TARTUM 4 


Si 


aoqiiaf-io rliOci-onHalis 


(l,S = nd;Y. — 


ndx j nYax 
1C ' a -^-x 


lilVcrnniictuv poailo (h' con si, auto, proclihil 

, j ~nad:tr 
(ids = • 

iT(a -f- xyyax 

noquationG snquitiu* curvao in // vjwlinm osculi foro infinii.o parvum 


SCirOLlON 4 


2. i'Jx aeqnationc gonovali diirorontiali 
ds = a]/a: -1- ^ -\- cl.c.) 



r sompor fore d(ls^c\:i posiU) :i; = 0, nisi fuerit f/ = 0. Quotins igitui 
3rit a = 0, radius osculi curvao quaositao in Ji ori1. =0. At si fuorii 
turn radins osculi curvao BMP in puncto B invcnifciir 




j in quovis oxeinplo projjosito statini radius osculi curvae in punct( 
tescit. 

Mnx L'ui.kiu 0 |iora omnia /Is Moo/iaitioti 


20 


20i> 


TOilUS Al/IKK UAKUT 11 J? -lia 


[2 


RXEMPUIM 3 

443. Si curva data ANIi banc liabiierifc acquat.ioncm, ul sit 

(If = Cii’’du, 

* Ou”(iu 


oi-it lenii»ns per NA 

^ I 

]/((T -f &— (() 

Ponatnr a-^b-^f et f—n = r^; erit H=f — ef. 


/ Cu”du 

•' V((t -\-b~ 


,r = f - 'If - f + « V" 7- “ + «tc. 


n ?« — 1 • n •• • 2 
1 • 2 • .S 


dll 


»= — 2dr, 


erit 


Cum vero sit 

)/(fl + 6 - m) 

I* CW'fiu 

' VO' -^b (() 

C()n.st. -~2c(f''y •— j. ” * /*n -2 .j> r.. -.i ? j_ 

I - 3 ^ ^ 1 - 2-6 ‘ I • 2 -;i .'7 ^ 


Quia juitein liaec quantitas evancscere debet facto = 0 son ?• = K 
quantitas ilia coustans addenda 


'' 1 «•«-! u-n-l-M-2 , , \ 

I. 3+ Y:2.6 1-“2.3.7 -+etC.). 

Pnnatiir nnne u .seu ;■ = Yb atquo loco Horioi 


1__” t 


ponatur A"; prodibit totuin descensus per BNA tempus 


,,(tn - K . + n + 


a b loco f ct oripiur hoc Lonipus 


- 2C'jY 


• C, 

• • (U w 


/ '■ 5 -I- « + ' ) 4 _| + 0 (2 1 ) 

+ 2..r.(i“ ''’+etc. 

«" + ''\tc 'hVb -y ((” -‘b' Vb 

I • •» I • .i • 5 


Iiioc igil.ur anrifis r.iiiu sovio nHsnmt-:\ hoc tcnipiis cxprimcnto compaiat.?i 
k^-.'iCNa'K n^^“+‘ iCh-a'K /3 = 2 C'jYa"’ ^ 

■ 2('a\ >1 -■ "' 26V-', tf = ~ otc. 

line oritur 




af'iVa’V/x 


(2i/+l)]/.f (2 h - t- 1)(2 ji~- O o: j/a: 

I • |4( l-'d-aYa 

4- <1”.+ ‘)(24‘.-:i)(2 «- 3)4'’y.i: 


1 - a-G-^r’ya 

+“■•'> (H- + *■)■ 

Iniufl voro aorioi poatorioris Humma ost C(lx{a -\- x)" huiusque intogvalia 


C(a-\-xY-^-\ 
n + 1 


huiro jiost infcegrfttiononi luibobifcur 


G{a H-a;)'‘+‘^Ca^+' 
«+l 


4 CNa’'yx ({1n-]-X)x . (2» -I- 1)(2m — l)a;^ , l)(2n_— n)a;^ 

:r]/a [ 3 ' 3 ^ 6 .^ ‘ 3 - 6 .Y-V 


etc 


Quao ost aoqimtio pro cuvva quaesita BMl<\ qnac 
nimien* fiiiito constat, qiioties n fiiorit t('riMimi9 h 
g etc. Kst vei-o 

A'= filpi'^ -PP)", 

si post integrationem ponatiii* = 1 . liacquo fiH^a 

fdpii 

Qitaro si fncvit n = — J , quia ost 


erit iY= si « = -[, 

fl-ft s 


erit, si h = 1, 


2 


erit ; si » = -JJ , orit. i 

'I A 

erit otc. At qui; 

si « = 2, ovit fii n, * 


Ut si ciirva fuerit cyclois, orit w = — icloo([UO ori 


s== 26M^(fl -t-.r)-2 0 Krt, 
ut supra invonimus (§ 43R). 


SCHOLION 5 

444. Quando igitur ost dt=(Jii"du, hio valor 
ox i])sa niethodi natura iiitclligitui', si dt sietjuctur j 
modi terminormn, turn s aequaloin fore nggrcgato 
uiiuis pvoductanim. Hac igitur rabioiio, si mirva 
series est quacrcnda tcrniinoniin huius formae C 
Atqno ex iis omnibus debitus ipsius s valor obtiuobi 
lineae datae ANB hacc 


11U9 i.orminu9 dal C'= l^c ot n , undo fit 

s =- 2 /c (a x) — 2 V(ic\ 

r lonniniiH dal C= * ol >i ' cfc iV =” undo oritur 

ya i 4 ' 

^ _ 2(« -|' a:)^— 2«]/«— 2.r|/r 
:i 1/c 

va (juaosila (a’go 9(i(juunl(5 aoqualionu oxpviiu(*liir 

-l a;) — 2(a 3c)l/a — 2;r /a; 

:i j/c 


lilXKMlM.UM 4 

445. Hil rurva data circulua diamolri c; cril 

2-6‘(4? 2--I / 

ill) mine ((iinliliol. loriuiiio soursim ol invoniaUir valor ipsius ils\ 
V ('.oUigondiH onmlhuH 


yc(<i\-.'c) ‘-‘-ci/f 

I • [/re I :i - a • 1 • a a [/.r 

2'C(/c 'J- i c^yt! '2 ‘ 2 - t-c^Yc 

qiiihuH HO(]U(5iiM aoiiiiaiio miacitur 

y/Zi' __ i / * „ ^ \ 

cdx y(a ~]-x'}{c~ a~~x) V|/(ca:“.i;®) Yex) 

al ' ^ 

I'dx \Y(cx~-x^) Yex 2 -cYc/ 


dn 


V (lx 


^ l,|/(ca;--a.'=‘) /ca; a-c/c 

aS . 1 1 _ 1 * 1 ^® __ 1 

Yex 2-cl/c 2.--l-cVc a-'l-G-c^/c/ 

D oxprcs.sio in miiltas uliiis fonnaa trausm atari potest. 


PROPOSITIO 51 

vimimk 

-I-IC. In htjpolhesi (jriwHutk utiiformi^ drori^am 
ijimciiittjiic AM (Kig- n!j), iiivcuirc ciiyi'uni y/ ;V ('.iiiSi 
ptnujHulur super vu/vii composUn MAN, siul fuinics i 

SOLUTIO 

Sit d:itue curvac AM abscisna AP=^ti, arcus 
bitur o!) ciirvam datam aoqiKLtio inter u el /. Hoiii 

\ 

\ 


pouatur abscissa AQ^x et arcus AN ==>>8. lam 
sit coloritas in imucto yl dchvta alUtudini 6 oritq\it 

/• ds 

Atqiio si in bac exprossioue ponatiir n = h et x *= 
seinioscillationis; quod cmn deboat esse coii.staiis, ( 
iittem b prorsus ovanescere debet. Ponatur 

et 

Yn Yx 

entquo teiupiis uuios seniioscillatiouis 

= . f r Pdu 

I/(6h-«®) d y(px -x^) J ]/(i _ „ 

t) ViOo L. Eulkri Commeutatiouein 12 (iuilicis KNRijTRORM 
laumronts in vmuo. Comment, acad. sc. Petrop. i (1729) 
Opera omnia, series II, voi 4, p. gt. 




/», liilhi'Iiil III- id, (jiiiid iniiii'rii.iir; al P ni, (J m'r.rsm' i-^l. 
iiii'M, nu:i(‘ ii 11(111 iiu'i)lv!iiil,, miia in ajMjUH.I-iniu’s <-.urviirinii in^ri'- 
(- rfil 

r P<lu r {hU 

y\l> h) •* )/(fc .r) 

'■f •' . ‘‘i (iilii' hii'i'il. iaiK'lio ipHiiiH .j-, iinalis P ('hI, ipniiui u. 

iliil ini|>i-iii{i(., i|U(i iniuuM laaii {lossil- .1 u, (iii(> .v n oporldhiU 
\cr<f Pcs <'MH(ua(-i()n(i aiii'vaa AM ilalim, 'iiiilipt' 

/> . . 

lilt j/„ 

I nirva i|Uiit':iita liiu'i'. Iialmbil.iir ntM|iuiiin 


ds 


du y'/i 
\/u 


dl I 


Uh 

l/ti 


s ! ( WVhu 1 ‘JIYk; 


laliilur dc'li'nnitiiiliir imliiia <'ui'vao iiaaasitui' AiW K. I. 


until i^iliir AP u .<■ ( rdl', r-mn Nit- AM A nl- AN' nril. 
■V.l I M.l ./ I .1 ■‘.{Vf V Vh)VAI\ 


it' 



I’lg. f»*» 


I 


u 


.V 


iircnnm ciili'iii alisidMMai' n‘rt|ii»inlniit.ium |)ro|ini-tinualiH out, i-aili(’,i 
\ ati^i'iH^^a *'l P. 


C0R0L1.AR.IUM 2 


4'18. Ciirva igitur qiiiicsita MsU) iL;i di^buf. (' 
arauim --liV aoqimlisi sif. aroni cyc-Ioidin r 

deulis. Kx qua \iropriei:ite fjitonlo Unit oiniu's u> 

COROliLAlUlIM :i 

440. Tempu.s ergo imiim oscillalaoiiis a(M|iial-i 
cydoide, cuius in infiino pimcto radiiia osiadi (!!h(. ‘ 
buius iongitudinis producel seinioscillationos uiiii 
nibns super cnrva MAN. 1-^imdulnin voru 
peraget lotas oscillabioues isoclircjiias. 

CORObLAUTlIM 4 

4.00. Quia iiiiantilatem h pro Uibilai jK^ijuud 
salisfaciuut; nOjiio otiani eii poturiL duU'rniiiiari, 
daiiic quantitatis. l)t si mm o.seilhiUo isooliroi 
ponduli lougitudiuis erii 

h = 2 (Vf-\~ VhY idtiufjiio =• > 

Quart* L luaius esse debet (juani 2/'. 


COIIOI.LAIUUM .0 

451. Si data curva .4il/ fuevit cyclois stni t( 
era quoque cydois {piaecuiuiuo: Ht onini rfs 
luiiusmodi cydoidibus uon solum intugrao osoillal 
etiam siugiili ascensus ot doscousus super qu; 
eodcm lompore. 




452. Sit curva data AM recta- utcunquo lu 
dt = ndH; prodibit pro curva quaesita posito ]/; 


(I c 


fht VL 


„ 1 . 


(lx V i 


' ' II 1 > J I 


r.M ii.‘\ I 1,1 (N hA LN VACIK) 


I '1 1 1 


I'liir /’,V If, mil 


// // f/,( I ( 


*.!)/ K/. 



2 ()!) 


til! iMiijiil.uililirtii Ih'IhIiiU isiM'lii'diii; ex iti^i|lli‘il iniio I’UrviL 

('l il < an.'ii cui. ( iji VM ni /) |iiiiu'(.inii ri'VUi'Midiiis 

item vi'if iimlciM. MUixI Imlifltil-ur HiiiiitMido /If' '' Ciirviin 

1 I)' 

M» .} imliiin n.'irilii cmI //. 

iMiliiiiiUini i'mI , it I, ijno ciihii liiit'ii /I/)/ lil. 

.If- iitriilciiu, inir rtir\:tin (ii.(ii ;il}(idiCiiicinti ; (‘ril. iiitiiUjiK! 

K‘.‘ /,.!•) 

i/if 

ili'i f'.l 

/. d'/- 

:!</'■ f’. ll/d I ‘j-i iiu i^'2/..r, 

'.il iniiMliliili' pniraiiM lil ■(•1:11:1 111 - (|iiii(.iii)r <iInii‘iiHioiiiiin. lIiiliiM 

■I /> Imlirliilur miuim'ImIii .If ' /,. (|nd cjisii III. f-'/J. ,|'- 


K.KK.MTMIM 'J 

I'liiva diita .1.1/ i'in'iiUi:i nuiii a; ('I'il- 


,/f 


(tUn 


j luru 1 / I I /i 1 ‘ril 

^ (fit 1 /. iit/ii (/.' )^/. «(/.»■ 

1 n*i (/(‘-'lij; u*} 

laliiiiic :<i>i{i)ihii' 

')■ 

Vi 7 


l/ 1 / 


'I 


■•a lO, 


tr 

•Jax X.V 


1 1 uiii't.i •'iinti.i 111 Mi .'li.iiix n 


Cuspis cuvvac /fAT) orit, ubi esl 

fix \'fu^ -•'■') 

Ht'U 

4a' + 2L.r^- 

- 4« /Av + r2«V.a: - l{:fl^7; -|- Aa\/r — 8 
Ponatviv /. «; fict 

.t-O fit 4a:'-14 rta'-l- i 7 «^r-- 

At si I, = 2(1, evit 

nude fita = « = ^6‘. Hocqiie ciisu longitiido pnn 


SGHOLION 

454. Si igltiir cfficiatur, nt iiomhilinn in In 
osciiiationes povagat, eius oscilbitionaH ucquc o,i 
cycloidc uioverctnr. Atquc haiic ob roin quiuic.ii 
nisnunn adhilicri poicrit. Uostat in hoc uogotio is 
curvani dataiii coinparatani osso opoi’tcat, ut iiivfii 
contiwuani coustiluat, id cj>iod sfujuentc proposiUo' 


1) £s ae<jiiatione 

yj^ „i + . - 

]/2a; ]/( 2 a.-c--.r‘} 

sequitiir 


4i* — — 16(1^^ -\- Jrx^ -i- iCa/za 

— 4ui*a — l2u^Lx — IGn^a + -ia^V — 8 


Posito L = a fit 
at si i. =>•• 2a, eril 


a; — 0 ot 4a;® — 20ca;® + 41 a’^x — 
i'* — Gai® 4- 15n®a:® — M 4- a 


unde cottcludituc valorem a: '* a problemuti non satislaocro. 


1)1'; Mn'ii) ri'Ni 'n data i.inka jn vAcdn 


IMi.OPOSITIO r>t> 

i’UollliKMA 

:.i iinin/iihs liiiifnt nus ilmr.sniu Iruila/fis ('iirvdin 

\ . ^Kjin ifuit imnn ■! .'n iiiiiir.i rlhtflnurs (ilistilrii)ilnr intjHnliliKs linniior/hns.') 


nirvii ,1/./ A At;, p. :!0V) rnrvn i-unl-iniiii in /( /' .r 

^ A A i'iiniKjl nr imvii iinlnlcrinitniln j .'(l((ini .r nl. / iln 

!'• l'n:-il:i .• ntlii'iiiiil iva riirviM^ pjiiH ,1,1/. al |iosi(,a 

•al l•l^'\al' pal ' .lA. (,hiia luim* ]na» niraipit' parli* .r l■llHll(nn 
111. j (all’. r;i?.o hiMi'lio ipNiiiM <|na(' imiIimh inanrii.l., 

ilivi' ■•iiJnahir 'aii' in'jfn) iia*. sni ./ dnhi'/. jwsr rniialin p;ii’ 

i*li' f l•lll''Ululli i|<‘li(’|. riiiii-l.id ipaiiiH nl, pruilciil. .S', HI 

li'i'n . , i\l ipiia arena .s in iilii'niin pariinn axis (’inlil. niuH 
a(i\in. H’'.pi’r(u I'lirvai' .(.!/; tpian*. mi in valnri’ ipniiiH / ponnl.iir 
"ilire «)i’lii'l Sil ninie /i rniiefio iinpnr ipsiiiM :: I’l, H oiiiN 

pinmliir / H \ .S; lii'l .s // | .s' hmi .s ■ \{ S\ undn lit 
Sil Idiipil mill pi'ii'liili ianelironi n; ipiin i‘m!. r“Ji/ \^(' \ \^li, 
t \ :■ ;! 1 ‘An. I liiiicipir fiil It V'ldx nl, .r . (,)iiiii 

'( <> Mi' I'lim'lid p.'ir ip'. inn ex Inn' nxpr<*.HsidMn id pnr nn 

II I'liiin /i ‘.il lunelid inipnr, niiiH (pnidi'.'ilnin (M'il, I'unrlio pnr. 

n il ■ • I Am al«pin .S’ ilnlmliil. nnsn I’nnelin ])ii.r ipniim 
in. I f. (,>ud liietd Indmliilnr istii nnipiul-tn 


11.1 


.S’ 


urs i'. ennl iniiii' (aid nelinnits. Sil 
npii' iji’dii'. I • </n:i)imjdnr lini 


fl iS’ 



,/s 


lu/.r 7‘ti.r 

1 -^nx 


7' runni.in 


HI ( '.•liUili'hl III l■■ll''l■l I - I Ill'll* i‘i ih' 

I'. 1 ’(I III III ■' >1 1 .I'.til I'l’llliji. I (Il'Ull), ll.lTl, p. I (I 

r ( 1 , V"l. ‘I- !'■ ^ 1 . 


posito PN=r^y. Kx qna aeqnationo inliiiiUu cnrvai 
vapi'viuntuv. Q. K. I. 

UOROLT.AIUUM I 

45f). Cum igitiir hoc inoclo invcnta A A' (^hI. I; 
parte roiitinim AiM. Dantiir vuro per prnonedon.s 
ciirvae AM, cjuae cum uiN coniimctao oacilliiiioiu'.s 

C0I?0LT;A1UUM 2 

•157. Per praemlentoin propositioTunn oniuis ('i 
aequatio 

l = V2cx-^S soil dt=^ 1 

P2C;t! 

oscillationes isochronas cum ourva AN prodiiciL 
longif.iido peuduli isochroni est => . 


OOROLIAKIUM :i 

458. Inior has ergo infinitRs curvas AAl cinn A 
livoduccntes ea est continxia cum AN, in (jmio oat 
poiultdi isochroni tit « a, at asavunainnis. 


459. Si ponatur c = 0, orit cnra ourva A 
cui'va AM, cnins aequatio ost 

Tdx 


dl 


y^ax 


SCU / = S. Hocque casu longitudo ponduli asl 
T=V2bx, tolios qiioquo linca recta cum AN liiiit 
ita fuerit inclinata. ut anguli MAP socans sit l/‘ 

' a 


— j utMiuiio uMhu iuiiiMiiibivit, sauicm in mii.io A. oi onim i ir 

liniiuni posito ;r -- 0, ifl ([uod iiifinitis niodis accidoro potosb, iba taincu. 
oviiiK'Hcat. poHiU) a; = = 0, c.nrvii AN in alteram nxiH A P partem cadorot i 
.(pin in A ]ia.h(‘rol. cuH])idorn ol. corpus, postqiin.ni Riqior AI A descondib, 
Moxionoin siqior A N aHcnndnrol, quod ussot contra naturain oscillation 

COROLTjARIUM 

4G1. Si igitiir 7’ ovanoscit posiU) 3i = 0, radius osculi in A, qni csL 
I s = 1 / in liO(' loco (U’lt = a idcoqiui oscillationus conf^runiifc cum oi 
tionilnis minimis pomluli longitudinis «, ut assuinsimiis. 

COllOLLARiaM 7 

dfi2. (/urvao portio ylA^ liabohifc in f) tangontem verticalom ibi 
spi<lom; (piod ]mnctum invonitiir cx hue acipiationc 

o-~T^ V2ax 

mondo AO--^ vainri ijisiuB ;r. ox liac acqnatione. Allora quoquo pars . 
d)obit cuHpidnin, si alicubi Tuorit 

rt -p r- VUx. 

OOltOI.LARlUM 8 

4fi3. Si fiiorit ot .7'=0, oHfc 5 = K2«a'. Quare enrva orifc cy( 

({WC ])ortio ./I iV acqualis ot similis curvao AM. EsI, ergo cyclois ci 
'iitinua, Riipo!' qua oiimos oscillationos absolvnntnr oodom temporo, 

EXEMPLUM 

464. Sit T = V2hx, (luo cium curva AN quoque est tautochrona. ■ 
cla AC angulnni constitiionto, cuius cosinus est orit 

\/2ax 




dif = 




y^ax 


Qunc aoinuitio ctiam congriiifc cnin on, qiuini in ] 
[nn ftivvii iiiViMiimus, quao omu recta tiuil.oclinniiiii 
moflo I> pro n et- » pvn Quaro, si liiei 

alj'cl^raica iiiveiiitiir quae usl. tauto(‘hi‘ona, cui 


di/ ^ d.r 


_ y /a - 2 \/2ax 


‘t intogralifl haec 


3,/ = « - (Y,, - 2 l/2.fl !''(« - 2 V% 


Qiiae ea ipf?a curni, quae cnm recfcii vci’fcicii.li tan 
Mi|ira iiivcniiiuis 1 ^ 452). tiongitudo vero p('iululi isocl 
in hac curva oscilM-ur. At .si movent, ur super recta . 
longitudo pcuUuli isocUvoni erit \ ft. iViq\ie si (i !'i 
.10“ ^11, allcr vcro ramus A2i[ in i7irmit.um tisctu 
vtiin tnutochronam algebraicam aliao vix inveiiiri pot 


CAIMJT 'rKllTTlJM 


DJ^ MOTU PUNCTl SUlMilR DATA LINEA 
IN iMJ^DIO luwnmii 


PROPOSITIO 53 

IHEOBT.iaiA 

. Si corpus soUirifctitr (Irorsum <i -poirniia tmifomi fj medio (juociinquc 
I, dvlnm'nKirc molum cmpnris descemtaUis super d(da curva A]\l. (Ply. .07) 
•mm, (junm vau'xki in simjidis imnclis suslinet. 

SOLU'l'lU 

ut(.ur ill Vdi’ticali A I’ hIwmssu Al*^x, upplicatii Pil/ = ly ot iircus 
i HiUiiid iill/itiido coloril,itl,i corpom in M dehita =« v ot reaisteiitia 
= /A Munjlbstini) iani e.'^t ex capite praecodonto [§93J, si nulla essot 
ia, foro 

dv = (jdx. 

Lia vero nihuiii lioc coloritatia incrc- 
(3t iiciqiiipollet vi taiigentiali = Jt; 
aoliua encotuH in hoc •consisteret, iit 

(Iv = — Jlds. 

■flin si ot potontia aolHciiatis g ot iv- 
li ambao siniul in corpus aguut, ovit 

6?y = (jdx — lids. 


A 



PA (iim fiequationc coleritas corporis in cpiovis piiucto jV 
si covims in A o\ quietp (ioscendat, integratio iin, esi. i 
j:='{) prodoat cpioqiie y — 0. \eruni si data cnni cel( 
dcscpiisuni iiicopei-it, m iutogratiouo oflici dcbot, lit 
aoipialis altitiidiui debitae illi coleritati initiali. Cum ii 
c.'leritas corporis, babfiliituv siimd tompus, quo tiuivis :ii 
suinoudo / • Quod ad nressioiifiin, <iuain ciirva in - 

ciirva in M duplici vi premitur, vi centriruga scilicet et v 
ciii'vain esse convexam deorsuin ct eloinentum dx cons 
radii osculi in contrariam partem normalis I\l N dirocti 


unde vis cenirifuga orit 


(Lh\ 
dxiidy ’ 

2vdxdity 

(U^ 


(^ua cnrva secundum dircctioneiu MN promitiir. Seen 
diroctiouem curva premetiu* u vi normali, quae ost 



vis uormalis ouiiu a potonlia absolutii g tantum o 
vis resistoutiao ost in tangento sita idooqiio niillain viir: 
Consequenter lota, vis, qua curva in i!/ secundum direct 
pveiuitur, est 


9 ^ 1 ! 


ds 




vdxddy 


y. E. I. 


COROLLARIUM 1 

466. Expressio ergo vis ciirvam preniontls congrni 
vacuo invcnimiis f§ 83). Neque tamen curva in modio 
premitur qua in vacuo ob celoritateiu, a qua via contri 
modio resistente variatur. 


COROLLAJtIUM 2 

467. In istfl deacenau corpus non ut in vacuo m£ 
tatem in puncto R, in quo tangeus est borizontalis, sed 


35-2i5Gi UJi; ]\1UTU i'UiNUTl DATA LINEA IN MEDIO RESISTENTE 

T quo coi'itus niaxiniain habob ccleritatem, invenitur ex hac aequatiouo 

lids sen ^ ^ 
as D 

\ 00 piiiid.o, iibi sinus augnli, quoin tangmis curvao cum liuea hovizo; 
ousfcituit, csi. ad sinuni totum ut potentia absoluta ry ad resisteniiam J 
a loco. 

COROtiLARIUM 3 

408. Coloritas corporis igiUir augebur u.sque ad hoc piinctum, in 
doritas osb maxima; nlbra vevo hoc pimctnm coloriias iteriim decrcscit, 
Lun lids oxcodib (jdx ot lianc ob rcm fit dv negativiim. 


COUOLUllIUM 4 


4(!l). Si resisbonbia fuerib ub pot(?st-a-s quaecunquc coleritatiim, cuius 
oncus osb 2m, ob si inodinm rcsistons fuovib nnirornic, cuius exponeus s 
bi /c ('sl. aUibndo cohnil.abi debita, quacum corpus movotiir, resisten 
utitur vi gravitaii aoquaUmi; lioc orgo cusu orib 


Iquo ista liabobil.nr aoquatio ad motuin dofiniondum 


«= (jdx 


v"'ds 

r ‘ 


COROLLARIUM 5 

470. Sin aubom abscisaao in axo BQ capiaubuv fueritque BQ 
)j\{=ij ob Bj\I^^s, propbor havum quantitabum differentialia negi 
ospocbu prioniin habobibur 

dv = — ydx “h l^ds. 

inae aoqiiabio ila osb iutogranda, ub posito a; = 0 fiab v==h, si qu 
elovitas in B, quaiii corpus in boc puncto obtinet, huio altibudini f 
lobiba. At prossio socuudmn quam curva sustinet, est 

(fdy 'ivdxddy 
^ ds 

Jw;o.VHAHPj Kvi.kui Oiwrn oiniiiii Jls Alochanica 


28 


COROLLA UlUM L 


471. Si medima fuerit unitbrme, ctiius oxfoiioiis sit 
timrtioni ciiicinique ipsius i>, sit V, propovtiounUs, 

fuiulio ipsius k, qimlis V ost ipsiiis y; ont rosi.stoiitui 
li;i))(‘bitur istu uetpiatio 

dv-^ - 


:ixe 8Q. 


SCHOLIOK 1 


■172. i'ornmljini hie diipliccm incioinontaiu ccloni.alb 
pvo duoiius axibus AP ot BQ, quia in .soqiKmtibiis iiiox Im 
Scilicet (piiiTulo descensus sempor fit cx (ixo puuclo at 
furimila yiP pro axe sumeutc. At si in enrlom curvii pi 
puuctuiw tixum usque B sinfc considerandi, iit in luotu osc 
Ijo.'jleriore formula iitomur, in qua BQ pro axo habotur. 


SCHOHON 2 

473. Ouia formula, cx qua niotns corporis supoi- data 
dehet, Ua cst comparatii, ut indeterniiuatao panels (uis 
sepnrai'i queaiit, saepc ex oh nilul, quod iid inotuiu Hpoc 
Qu'.imobnnn eos lantum casus evolvo'e convciiiL qiilbus iic 

vel soparari vel iiitcgrari i)Otest. Vii auteni casns orm 
generales rediicentiir. Primus est, quaudo liuoa, flupov (p 
ost uicta; turn coim ob ds-=nd;c aeqiiatio transit in ban 

=dx 

aK~~nV 

iu qu;i indoterminatao sunt a se invicem soparatae. S 
quaiulo in V unicam tfintum obtinot dimoualonem -y; t 
nitugriitionein udmittit Tevtius casna cat, ciiuindo tain v 


41 1 Ui.'l i Iv 


11 ‘va ita i.’si comjMuaifi, ut in aequiitioiio v et ,* 1 : ubique Gundoiii dimensioj: 
iineruni coiiHliUiaiit; Lnni enini poi* rogulam notam Bernol'].lianam‘) indo 
iiiatao a ho iitvicoin posHuiit snpanm. Hoc auteni cvcnit, si in Kds ui 
Grit diuicnsio ipsurum v ot .t. Praoior hos quidoiu cusus cssent duo 
tograliononi adiniLtoiitos, sod qiii hue non pertinent. Primus cst, si r 
^ntin. rv;i?]e,s(;it, (pii voro ca.sus in pmocedento capite iain sufncienfcer 
rtra(;tiit.us. Alter casus (jst, si pot-eiitiu sollicitans r/ evanescit; do 
tom non ost opus, ut agaimis, quia niofcus super quacunque linea cong 
m inotu su])or linea, j'(icta, do. «jUO in pracccdontc Ubro iam satis est diet 
■antoroa quoquo niidtis casibus aoquatio scparationeni admibtit, si fu 
^v', (piotioK scilicet aoquatio pro ciirva ita- ost comparata, ut aeqm 
casum ac(jinitionis, quaui quondam Com. llicCAri proposuit, potest red 
inoralil.er vero otiani potest in boc casu ccleritas per soriem oxliibcri at 
lita oxprussione doliniri, (juomndmodum ego goneralom aeqiiatioiiis Riccatia 
(li construciiionum.-) (}uoti(‘s igitur uatuva voi reqiiirot, praetor tres ca 
positos subindc {(lUK^no liunc casum, in quo resistentia biquadrato cel 
tis ost pvoportumalis, ovolvonms. 

SCIIOLION 3 

'174. Quia luioc do motu in medio rosistonto tractatio per so est d 
is ot inbricatit, non ad plurcs vis solliciUintis hypotheses, ut capito pi 
doiito IbcimUK, (‘am accoinmodabimns, sod nobis povpotuo pot.ontia sollioit 
it unirormis ot doorsum flirccia nc(iuo d(j viribus contripobis multum orb 
Iliciti. Atqno cum imtontia .soJIicibui.s poimtin* iiniforniis, medium ro.sial 
oqiio talo poni convoniot; Iluidmn onim, quod rosistnntiam gonorat, ips 
rporis gravit,!U,om mbmit, ot hi id non ossot uniformo, potontia absol 
m recto unirormis imnorotur. Doiiido otiam propter candem rationem ( 
.m, in qua corpus movutiii', totiim in oodem piano positam assumemiis, ■ 
Liltas difficuitiitos niillam utilitatem atroroiites removoamus. 

1) Ion. Hinmoui.i.i, wicffraiionii/us aequalionum dtlJaairtalmn, nhi trndiUir rndhodi 

■US integramU sine praeviu separaiione unldcrmindtayunif Commont. acad. sc. Petro 

720), 1728, p. 167; Opera omnia Tom. 3, Lausannao ot Gonorae 1742, p. 108. P. St. 

2) Vi(]y notam p. 19(). P. St. 


PROPOSITIO 54 

PROBLEM A 


•47;i. Si corpus jwrpcfuo solUdfcho' dGO}SHi)i (i potctii 
quncmiqwt reshtenfe, ikterininiirc wotuui corporis super dt 
n^acndcHtis el jwessioueni, quaiii curoa in sinf/itUs 2)unc(is 


SOLB'riO 

111 verticali AP posita abscissa A P = :v, /M/ --= i 
tudo cclei-Uati in A debita = h oique iu 3! doIni;a -= 

jU = fi. Erit, igiUir, 
tarn potmitia sollicitaiis 
mofcui contraria. Tlaii 
modo quo in pvaocedon 

dv — ' (JO 

Ex qua aeqnafciono v 
ut faefeo a; « 0 fiat 
resisteutia in jiressionc 
tnr, non ingrediatur, 
tota, quam curva iu M 

novnmlis 3fN snstinet, 

^ ^vihuldy 
(h (Is^ 

posito (lx coiistaute; ubi clenotat vim novmaU^m ot 
I’ugam, utramquo iuxta MN directam. Q. E. 1. 

COROBEAKIUM 1 

476. In ascensu corporis ergo super quacunquo 
porpetuo immmuitur atque puucfcuni curvae D repe: 
ascendentis cclcritas evanescit, si in aequatione d. 
iiitegi-ationcm ponatuv v^O. 



COROLT.AUIUM 2 


I Si corpus super curva J^MA tloscondorot,, iuiboretiir ista aequat.io 

d o !=- — ifdx -\- Jids 

ox qua intolligilur nscoiisuui non esse .similciu closccnsui ut iu vacuo. 
rosisi.onUa fioroL ucj^aliva sou accoloraiis, tuiii asconsus siiuilis foret 
ui. (hiftro dosconsus in luedio resialonte congrilot cum ascensu in 
.autuuulom ucccleraiito oh vicissim. 


COROLLARIUM 3 

8. Qiioniam aoquai.io ]U'o asceiisu hoc lantiim differh ab aequatione 
sconsii, (juod I’osishciiihia Jt vuloroin iuduat negativiim, iutolligitur 
casibus, quibus uccpialio [)ro duscensu separari vel intograri potest, 
quoquo aequai.ionoin pro asconsn ainiili mode tractari posse. 


). Si filerit li j, , 

(loHCOUHu habotur 


(jOROLLARlUM 4 

orih pro ascenfiu super curva A3I buec aoqnatio 
dv =■■ ■— gdx -• y, 

dv (jdx • 


si ilia aequiitio potorit iutegmri, simiil quoque liuius aequationis 
Lir intcgralo ponendo tautniu — K loco K. 


alia probleiiiata, in quibiis hariiin qiiatiior ronim — rosistoiitiao, 
stones at curviie — cluac dantur, reliquae diuio roquiruntur. Jlaludj 
quoqiiG piobleinata indetcrniinata, qiiibiis onines cui'vao rtiqui 
qiiibus corpus doscciulens vel oaiidoni cidcritaicin actiiiirit vc 
tempore absolvit. Tflm sequotur docfcriiia do linois bracliyHluc 
tandem caput coucludet de motu oscillatorio traclaiio. 


PUOPOSITIO 55 

PHOBLEMA 


481. hi medio remknte miiformi quocumjuc ct Itypolhvsi (jravUu 
dc^erHiiimre jaotttHt corjwWs dcscaidcutis SKper Unea recta (t’i 

zontm ulcmifiKC indinata. 


soia;ti() 


Positn AP‘--x orit AM>^s = nx; (tt qiiiti nicdinin ntsis 
formo, orit rosistoutia Posita ergo altitudino ceioritatl 



V orit 


dv =■ ()dx 


n Vdx 


(§4G5). Unde fit 


Kdr 

uK-nV 


K 


iu qua aequationo iudetorniiimtao .sunt a ho 
ratnc; orit orgo 

/* AV» 

J 0 K — » E ’ 


Fig. /i9. 


ill qua iutegratione cCficicnduiu ost, ill; posi 
y = 0, si qiiidcm descensus in A cx quioto incipiat. Sin voro 
tatem iiiitialem, haec per intogi'ationora est iutroduconda. 
spatiura /til/' est 


J Vv ■ 


Posito ergo loco dx eius valore in t) habebitur toinpus per A A: 




nlCdv 
{(}l(~nV)-yv 


I .uvjiw .TUIJJIV ijitNtjA liN xMi'jUiU Itl'iSlbTl'jNTE 223 

tftgrale itii ost Huinondum, iit \nmiaVv^ ceieritati initiiili in A 
i'. Prossio vovo, ({iiam linea in quovis pnncto M sustinoi, est ooii- 
Djiipo acqualift vi novnutli 


_ (nh/ _ ry }/(»*_ 0 

<ls ■“ n 

cnntririiga cvanoscit ob ddy =-■{). Q. K. J. 

(JOHOLLARIUM 1 

. Colni'ii.as corporis m-go tam diu acccloiatnr, quain din CQt(jK>nK 
:5mol 1‘uoril. y /{ n K, corpus noqno accolcrabii-nr neqno rotavdabitur. 
tur NMu-o cor[)oriH coloidius, si in iniiio A fuorit nVyyK. 


COUObbMUL’AI 2 

. yi orgo corpus hi A descensimi a qnlcto incipiat, moUis porpetuo 
ita tanuMi, uL sonipor ait ///('> ?/!', quippo quae ost ultima celeritas, 
jsc(3nHU per hidiiitum spaliiuu dcniuiu acquirit. 


COUOTdiAllIUM ,1 

. Quo maior ovgo ost angulus JiACy oo niinov est ultima, qimin 
acquirovo potest, colorilas. Maximum vevo cclovitatom ultimatn, qua 
itoi- jirogi’cditur, acquirit dcsccnsu su])or recta vcrticali AC. 


COUOLLAUIUM A 

K Si rosifltontia fuorit ut potestas indicia 2m celoritatum, crit Y = v"' 
k"\ undo isla habobitur acquatio 


a'- 



/' nk’''dv 

J {y lc"‘ — K fJ*") y V 


empus per ylM 


EXEMPLUM t 


-iKt'.. RoMslat medium iu f^iinplici ratioiio coloi-ilat 

ndx y y 


dv = <jdx 


yk 


Hinc lit 


_ dv yk _ _ 2_lA-y ^ 2.9/i; ^ 
^^J(jyk--~nyv n n- gyi 


vol pev seviem 


_‘2i; SiEuVw . 2n^o^yo 

^ 'ig 


si (juidDMi descensus in A ex qiiieie incipiai. 'ituin 
AM evil 

*/ (rV/ty — nv 


ndvYk cA/i.i 


gyic-ny 


Quare si tempus per AM pouufcur = i, ei’it 

nx -p 2 yicv “= 

atque iu seric 

2H]/y , 2n^v 2)j*yl/y . SnH'*** 

" " i/' ^g^yi: ~ if/IcYh 

Si ergo corpus in dcsceusu per yiB acquisivit coleritfit 
ex luic roperitur altitudo 

» »® gyk — nyi 


EXEMPLUM 2 

487. Resistat medium in duplicata ratione colori 

tf gli — nv n gk — nv 

si quidetn coiqiua iu A ex quietc ascensum inchc 
numovua, euiua logaritlimiis eat unitas, orit 


roni, si corpus in li luibucrit celcritatem altituclini h dcbiiam, orit 


y\a^ 


I 

« gk — nh 


corpus per s])atium inliiutnm desceiiclal, Imbebit colcritatem altit-u- 
lobitani. Tetnpus voro por spatlmu AM erit 


/* nkdt) Ynk ^Yfjk -[-Ynv 

•y (f/k — )i h) |/« Yy — ]/«y 

Horios lain apaliimi j qnaiu ioinpiis coinmodo oxpriniitiir; id quod 
or [)r(} (piovis vjlIoi'O UU.crac m in sequenbe oxcuiplo inonstrabinma. 


KXl']MI»LUM 3 

.Sit, vosiaLoniia ut, pobosbim oxponontis 2m celoribatiim; erit 


(h'> 


k"'dv 


yk'" — n »»'“ ’ 

orosaio in Horloni coiivta-sa dab 

, (Iv . ntf'dn , 

(/.o; 

invenibur 


g jV;”' ■ /A’"" ' 


X =« -}■ 


n 


ii,i -I - 1 


(I [m -H (2w -1- (3w ~ 


^,, 3 m+ 1 


}rv 


*j 5 w + I 
+ 7Ti— 


I pouabiir bciiipua por AM=l, quia osb 


di — 


ndx 

Yv 


‘2uYv '2idv’'*yv otc. 

g “1“ l2m -h (4wi -I- \)(fk^”' ^ 


.ni ICui.Kiii Oi)oni onmiiL lla Mccltiii)ica 
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PROPOSITIO 56 


PllOBLEMA 

•IS!*, liisisfal medium itt rafiouc quaniriquc nndiipH- 
'> jiKnifuiii J {Fig. CO), ex quo vifiu/toc rcclae AM 
'■(inthi CM J) hitiiismfjdi, id cor 2 )iis per qiiUMlihcl rv( 
l.uihitj M mmlLiit haheut rehriiatem. 


SOLUM’IO 


Sit '2ii> expoiicus potestiitis coloritaMs, cni )-csis(.i 
'li' uhutjuf ft yi3I.=z L’t poujiiiir z — iix. f. 

•\ Ai dobitii *= u, {|uac debol ossr 

Erit evgo 

Ji"'di 


(lx = 


yir - ■} 


cl- 

)■- 






•A 


\ 'i:- 
0 


(§ 485) ilenotauto ut «upi a k c 
ct (j potentiam sollicifcantoiTi fU; 
uatuvitin cumo (JM ergo inr( 
grave aeqimtioiiem 


Kv. 60 


dx »= 




— n 


ila lit posito v = 0 fiat, quoquo a; = 0, turn autom po 
Iiocque niodo obtinebitur aequat.io inter ot . m 
I'l .-.enem .lutfiii supra aeqnatiouem propositam in 
p'^ito b loco V bnbebimus 


I 

9 ' (m i (2Hi -p l)//-«'" 'I 

l’'malur <r loco « et mulliplicetur nblquo per r, quo 

qx = ^9j.. + i 

9 (»i + {‘2m + ' 




nLur (lin'oroniialia ofc clividat.ur per hdq\ habobitnr 


<{(lx V xihi I /c’" 

b(((] u ' if k" ^ fk-'" 


(idx Xihi 


hk’"d(j 


gk”* - b'"q'' 


liii csl.' fj"‘ • - n cl ^ t ponatnr , loco q ot, prodibit 


1 - IK n< - 1 1-1 

,1 , hk"'B X ”• dz -- hk"'z"‘ 1 ’“ dx 

t ' x " ( z -'r [m — i)z‘'X ‘ (lx = 

' '' ^ gh'“x — 0'“e 


mulLiplicata por 'x'“ z abit in bane 


, , / , hk"'X(te ~ hk”'edx 


vuctiu autiiiii ciu'vjui fiiciliuK HO(fuil.iu* ox acquaUoiie 


~ J <jk'“ ■ If'q' 


autiMii liabiiiinuK soi-icm tp.si qx aoqualoin, ox qua patot, si fuevit 


, l-iitn aoqiuLvi sorici Imnuonicuo 


1-1- ^ 4- « ' -1- otc. 

' )n -1- I ' 2m 1 ' 


ao osso X iuliiiitiim. Si igitur x esb innnitum, orit 


X ’ 


ao porspicitur roctaui AJiJ foro curvao asynitotoii ot cosinum auguU 


foro = • V(n'ticiB antein curvac G a puucto A dietautia A G aequalis 

9k'‘^ 

Luic sorioi 

I, _ 

(J (m + i)flr (2w -I- ^ 


autcin 09SC uocossario alias cnim vertex G a puucto A in- 

distarot. Q. K 1. 


COllOLIARlUM 1 


490. Si applicata PM vocctuv -ij, ei4t 


z = V\x~ -r if') 


xdx -y >/i 


]/{ 7 :^ -i- 

<l«ihvis valoribus in aequationc iuvonta subatituUs hai 

hh'"]l{xd 


icydy wx^dx -h (m - - l)y^(l:v ---= 


f/k"^x — b" 


COUOLLiUUUM 2 


491. Ponatni* in ivac aequationc tvfins; 

in hanc , , 

xpd}) -(-■ H- inp^du: = - -- ^ 


1 - if m 


qiiao aequatio per fl pp) multiplicata lit iuiogr 

,«(i + i>pr‘-v =J 

quao ox|)ro.ssio per quaclratni’as ofHci potost. 


fhlrpdpil ^'Pp) ' 
fjk”^ - //"]/(! + p 


COmiAillUM 3 

492. Si rosislontiji cvancsciit covpusquc in vac 
finitum; atquo ox .siipiti data, sorio invonitur 
scifcur Unoain GM fieri reclani Uorizontalcm. 


SCHOLION 1 

493. Quia autoiii ox Ime aoquatiouo gouertali 
enrvao potest coiicUuli, in oxemplis spccialibus ban 
proseqiieuuir. TaJia autoni assiunonms exonipla, iu ( 
intogi'ationem saftcin per iogariUnnoa adDilttit, qiu 
porvonianins, ex qiiibna facile erifc curvao uatuvam p 

1) Ex hac i>ani|»ra|»ho concKuli potest Eulkko formulam Co'i 
r. St. 


fuisso. 


j ' a:i 
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w i.iinj:,a 1J\ j^KSISTKNTE 


EXEMPLUM I 

vSit, igitiir rosialiOiitin, ipsw celeribitibna proportionalis; orit ■ 

AC —a, quia coloritas, qnam corpus por AC Ciulondo acquirii, cle- 
' dohoi. altitudini h, ci’ii. 

a= --il/bk+^qkt 

nVk ~ VIj 

Dcindo voro nril 


' oV^ ~~ 

ogralo iLa oal accipiondum, ufc posito z = x scu r/^l fiat iC = a vel 
)i‘i assignaio. I'^rit orgo 

n%-^-'ivbk.i+-i,jki jy\ . 

fiyh — K&/7 

puii/io loco q HubsUtuto abifc iu Iianc 


, at 


^izVhk-\-i(,kxl . 

(jxVk - zVh 

n ; a =■= - 2 Vbk 2nkl ■ ■ 

•' gVk-Vb 


om f/ I -[- df/; habobitiir 

dx -h xdq >■■ - dqVbIc -f- 


!/kd([ \^h bdfjVk 
fjYk — yb qYk — yh 


, est cosinns angiili MA C, orit Kdff = sinui hiiius anguh. Quam- 
y'i 

nci'Oinoiitnni ipsius x iiifiuitics mimis eat qiiam incremeutiim anguh 
noidonto .MA in Gyt, ox quo seqnifcuv tangontem cnrvae in C esse 
aloin; huiusquo curvao tangoiis in infiuito sen asymtota erit AE 

3 anouli EylO cosinu Cofcerum haec cuvva ox altera verticalis 

^ gVk 

bo arcuni habebit similoni ot aequalem ipsi CMD. 


SOllOlJON 2 


495. Genoraliter quidem otiam osi.ondi pi 
C33C dcbere bonzODtalcm. Posita oiiini n -- 1 i 

(j ' {i» 

Augcatur n eleuiento dn', habebiiur iticroiiKjnl.iit 

Est vcro cosimis angiili ^fAC idooquo nin 
\-\-(ln loco «. Qiiamobroiu incrcmciiluim ips 
qHam mcreuieiitum aiiguli; atque idoo yf 0 non’ 


EXEMJn.lIM 2 


49G. Sit resiatcntia quadratis ccloriiutinn 
positoque /l(7»=ft ciit 


g]c 


Doiode vero est 
atquc 

Ilabebitur ergo 
undo sequitur 


a = Jd ^ 


q — n 


0 


X 

(fk 


r hhdq , , 
ip)^z= - ... f 

J gk — hq gli — hfj 


c‘= , 


x = - - 


ykx — ba 

> I n 

e'' z\c’' 


l) c‘ (c* 


posito loco }} eius valoro in a. Ad curvani 
dissiino adhibetuv haec aoquatio 

g L — b q 

iu qua e est AM et q est secaus anguli MAC. 


I 


SCHOl.lON 3 

07. In Holiii.iunn problomatis ad invenicudam aequatiunem cnrvao C717.D 
imus soi’ioi ouinsdam snnnnaiionc; eandem voro acquaiionuin sine serie- 
‘(juonli niodo eliccre licoL Quia esi, 

, _ r Mr 

^ J fjk’" — HV"'" 

ipsa acjpiai/K) cxpvinnL natuvani curvac quaositae, si post intcj^ni- 
[1 ponatur /j ot loco h. Qnaniobrcin si 

/* /.’"f/w 

J tjh"' - nV- 


aitiotur, ])()sii.o non solum t\ sod ctiani n variabili, atquo turn ponatur 
stains = b ct loco », babcbilnr aequatio dilFcrentialis lu-o euwa quae- 
;Vd hoc (iriicionduni ])ono n= , quo iivodeat 


aiifl brovitatis gratiti 


/* k"'p‘-‘d 


ijk''‘p”‘ — u" 


V 

„n. 


l> 


) iicquatio dinbvoutialis haoc 

(lx = Pdv Qdpy 


am p variabilis accipiatur. Quia auLoin P est funefcio uullius dimensi 
ipsanim v ot 2b Ri’it 

X Pv -I* Qp 


uo 



X 

V 


Pv 

V 


igitur loco Q valoro substituto prodibit 


gk”p”^-v”' ^ 

— I 

tuatur n loco p ot oriotur 


mndo: + xdn « 


mP'ndv -|- k'’'vdn 
gk’“ — »iv”‘ 


in aequiit-ioue n aeqiic vaiialjilis est assiimt.a 
i =h, dr^O ot \ jitquo habobiUir isla anqi 

, . , {>(r{:xdr. 

j'dz “r {id [ jzd.t 

qiiap cum acquationo supra inveiita congvuit. 


PROPOvSITIO 57 

PUOliLPM/V 

498. Si resislentia fnerii in qiiacunquc. mnllipl 
nnire. mcatu AMO (Fig. Gl) /iib»s projmefatis, 
qrnim suhtensa AM da(o tempore ex A ud M perve 

SOLUTIO 

Ducta vcrticali AC ponafcur AAf ■■ 

altitiuUue celcritati in M Gcbita = y at vosinbo 
corpus per AM doscondit, = i 
constans. Habobimus ergo ox 

/* 

^ J — «y’“ ^ 

{§ ^85). Quocirca ad iiaturani 
Opus est, at utrnquo aoquat 
iutegi’otur ct valor Ipsius y ox 
subsUtuatur atquQ tu\n loco 
habebitur auqiiatio inter x et z uaturam cuvvao 
inlegrationes non coininode porfici poteriint, utraqi 
poueudo quoque « variabili, efc postquain positum ( 
tiouibus inventis elimmaiP debet y, quo proder 



conf.inens, qiuu; ol) n cxliibobit naturam curvae qitaositac. Ad hoc 
natur v rr= ‘ quo liaboainufl 




Quanim a(M|uatiomini illius, aumto quoqiio j) variabili, diftcreiitialis iaii 
invonta 


pc/ ,■ - nh) = 

' ' ^ — y"‘ 


[§ 407). Ad alioi'a.])! acquafcionoin dirtbvcnLiandnni pono 


_ /j 


Atqua 


-- }>•")]/,} 

(It ^ yv/' + 

^uia autum ./' cHt funotio ij>aavum p ot dimensionum — ?» — -J, ei'it 

(2 — P>) H- Q}> 


itquo bine 


.. _ (1 — 2w/)/ Pv 
2/> ' 


valons loco Q aubHliluto prodibifc 


k’''{inh — tidp) (1 — 2»i)^rfi) 
{(f k”' p"' — o'")y V 2 


iit nunc L = ^iVc alqiio dl — 0\ habobiinus 




iCliniinotur cx bis duabus acquatioiiibiia dv ct provoiiiefc 

pdx — xdp = (2 m — l)p"'dpV(^v 


?ou 


y/^ ;jrfx — xdp ^ _ 


di' 


(2m - l)p'''dpye (2»i - !);?"•- Vp l/c 
LKONitAuui liur.p.ni Opora omnia Ha Moohanica 


30 


vol ill hac 


~ L}apyc = — ----- 

{gjc’'‘p'“ — v’")' 


dr }i”'(j)dv — vdp) 

<)’“ - 2 


L;isu quidem, quo m = ~ sen resistentia celoriljal 
pdv = vdp seu v = ap et 

„ iJ! 1 XX 


a 


unde sequitur fore zz = ax\ quaiuobrem in liac res 
AUG cii-ciUus omniuo ut in vacuo. In aliia h 
acquatio alterutra integretur, eliminata v habobii 
ifferentiahs inter ^ et a; naturam curvae GXjn'inioiiB. 


COEOLLAUIUM 1 
499. Si pouatur erit 


Atque bine erit 


pdv — vdp ’=‘ppdu. 


Vu ^1. 

(2m~i)p’>^~fapyc ’ 

qui valor substitutus in aequatione 


dabit aequafcionem inter p et r, 


dr = — _ 


6x qua aequatio inter 


COEOLUEIUM 2 

“'S®' luod resistit in 


curvam AMc esse ciinL ‘ simplici celer 

Por. closcensm™ 1 “ « hao I'GSis 


Pora descensmim per ginankc . ^'^sis 

se aeqiialia. ^ circuli chordas ex punc1 


tn: i-iw i lunv ii ouinn. i /v IjUNJOA J iN IMl'JJiU HKOlC J Lj*N i ]'J 


KXEMPLUM 1 

501. Sit rosisi(Miti;i (iiuulratift celoriUitinn propoitloiialis; eriL 

1C 

n ijk~-ni' 


olori'ii voro crit 


(fk 

n 


(' 



t = 2 \^c = 


]/nk lYfik -\- Yn v 
Yg lA/A'-Viiy 


G fit 


Vgk -i ]/« y 
Vgk — Ynv 



niiiata ergo v ot ^ poHil.o loco n luU)ol)iiur 


hac curva ost 


• / \9 

fY -l 

* , SVoeX yi 


2 _ I U: ^ . 


ylC- 


O I'/Ii* • 




'Ic 


2 I'ffC 

i'i 


gitur poiiatuv AC=a, ci’it 


„ Vec - y^e 

2c'* = c>'* -I- e , 


/» 


30 * 


unilc cvit 


sou 

y!>‘=t[J^ + V(e^ -l)). 

Kvit igitui- , „ / ^ * \ 

Kd(e’* + - O) = \^zl\e-'-V V[<'' -- l)) 

aeqiiatio pro cttrva AMO. Si resislentiiL fimrii. vaUlo imvvii, o 
vijhemwtflv inuj^ia utquo iclco 


)=, + ^+l/(^+^j,.i + 1 /; - 1 -^; 

huiiisquu logarithmiis erit 


Ye zYz 
~ Yit nh VV 


Simili raoclo evil 


Yh vikYk 


Atque lianc ob rem babebiUir pro curva AMO }iaoo aC((iiatio 

>/ I ^ 1 ^ ^ I 

Yax-‘\- :,,• =^-h 


seu 


12^: 

,1 


lHli 


'‘nl+ci+T.iTi>) = * M., 


-I 




Uncle poi'spicitnr, si reaistentia- provsus Dvancscal sou k liiiij ii 
fore atque idco curvam AMO circulum. At si modi 

fuerit, cvit 

tfa;(rt -f ()/c) == G/i:/ -f 

et difFerentiaudo 

((d3;(« A- G^‘) = \2kzdz 

Si mine fiat zih = xdx, babebitur applicata PM maxima 
taugens cuvvae cst verticalis, sciUcot 

({®-P fia/c 


rt* + -j- 3a;^ seu 



t 




aequuliono ipsiiis 2 valor quain proximc est 

a (■il/2-6)aS 

|/a -ISA- 


a _ (:i y'2-4 
2 '18A 


• .... • (‘t ./w- ; -\- 

M 


2‘.1 A 


3rgo UiiisfiinuL osi. siij)ra, luotliot-atein ibique laiior esi quam altitiido AC. 


GOROLTAiUUM 3 

2 . Si igitur linua I'octa vcd cnrva banc ciirvain AMC in M tangat, 
l;ola oxkn. fi))aUum AM'C sit. sita, corpus cx A ad earn liuoain citiiis 
ot dtjacoiidondo super churdii AM qnairi super qnavis alia recta ox A 
\ lineain dneia. 


EXIOMPLUM 2 


3 . Sit m nuirioriis aCflrmabivus cl. rosisteutia valdc parva; orit k 
as vol\on\ontor nuigna atqiio liiue 


'Ai oril. 


V 

X = 

0 


}i"‘ 1 

(jk’'‘ — nv'" ' <! 


nv"' 




atqu(5 / =» 2 )/c « 


2H]/e 

<j + 1)^®/.-'" 


3 pi'odit 


V - (fX 


(j» “[- 1 ) k"' 


et Vv Yffx — 


»ii — . >'i + '.r 

»g •‘X ^ 

2(«r+’i)/c'’" 


m •! .V 
V - 


in I- /e in I 

= g ^x 


h(2j»+ 

^2(j« + iyA"‘ 


fcciu valoribns substitutis prodit ista aoquatio 

Ygc _ _.”V' 

(2m + l)(2H/+'2)/c“ (2m 


(luin vrro Oht « = bibebil.ur ista iioquatio 

Y/Jc.v^^s -r |2„7+iXo,„-^. [2u 

(JCX = -■ J ^ _j_ ^ J ' 


sen 


si itiediuiii est rarissiininn. Uiule palct, si reniyiiOiitii 
2 ‘= ffcx scu cuvvum AMC oirculimi dlninetri AC. 


SGHOLTON 

fjOJ. Si igitiir cognita fuerit oiivva AM(' eb 
dcterminari putorit rocta AM, supor qini, coipiiH ov 
linoam poHiugat. Srilicot construonda est ciirva A..^ 
taiigat V. g. in -.V; oritque recta AM ea iccLa, snpnv 
ex A citissiiuo ad lineaiii datain pen'oniat. AGinc 
dontc pvoi)lemute> si recta vel cui-va fcangal (nivvani Cj 
corpus px A desceiidondo per AM nsciuo ad lliii'am 
inaioipm ac<|niict celoiitatoni quani doscond(nulo h\i\ 
A ad cam lincam dncta. Ex his igitur solvl [)ohsiii 
quiritur recta ex A ad dutain liucaui ducta, siipor 
vol luaximani acqnirnt celeritiitcm vcl citissinio lu 
Qiutmohrcin hisce probleaiatibus uou diutiua iniuioir 
super Uncis rectis considcranduin progrcdioimir. 


PIIOPOSITIO 58 

PROBLEMA 

r)05. In hufiolkesi graviiatk tinifomis g d nmU 
formi ileiemimtre motum corjmis data cum cderifafc in 
ascendenfis super tinea recta AB utcimque indinaia nci 

SOLUTIO 

Ducta horizoutali AC ot ox M ad eani por 
PM=^x sitqiie AM = nx. Sit altitudo debifca col 


ido (Icbita coloritali in i!/ rosi.slenti;i vero in ^1/ sifc -- ■ Ilia 

)rit 

undo Imbokir 


(fK^r nr 


Jgnili i(;fi accoptt), ni ovano-scat |»f>.si/.o Si 

ijonaiiir y = 0, pvodibii iibi in pmn;t,o JS 

inuom coloritatoin atuiUit. TenipiiH voro, quo corpiiH 
aycondit, o.st • 

/* - tiKdo 

J (f/ 


if/lC-r H V) \/v 



^I'wW qiiofjuo it, a, accopto, ut ovannscjit. posito v = h-, in quo h\ ])(>rro 
v = 0 , pi-odilut toinpuy totius asconaufi pm- Proswio auLmn, 

LOU, HusUnol, nbi{pio cst. conyUuis eb auqualis vi nonnaJi 


/(«»-!) 

n 


CUJtOLUAItiUM 1 


Si linoii ytJ\f:/3 lit liori'/.outaliy, ovanosconto angmlo liAC fiot «=cv 3 . 
itur A M ^ j! X orifc 


9, quo |)or yl71/ [)i-ogrC(litur, 


r 


=/■• 


- Kdv 
rj/v 


couollaiuum; 2 

Si resistontia fiiorit ub potesfca^i exponentis 2m coloritatum, erit 
b = /i,-’" . Hoc orgo casu crit 


atquo teiiipus per Al^l 




* —nh"'c{v 
')• }> y’'‘) 


C0R01.1;AR1UM ii 

GO'S. Ijtraque hacc oxpressio in scricni con\'ur 


__ 32(/r + '- y’’‘+‘) 

'* g ()// + 1), 


iitqin* tcmpus per AM 

2n^{lr‘ 

" {/ (2 ('i)» 


(jiuunobreni posito 6' = 0 erifc 




atquc tempus totiua ascensua per AB 


‘2nyh__ 2nVi'"^'^ 

'g (2m'i-'l)gVc''' (.Iw -!- I)//" 


EXEMPLUM 1 

.')09. Sit resistentia celeritatibus proportionalia 


.i:« 1 2/;/; 

^ oYk-^nyv « n ' }i“ 

Hiuc ovit totu altitudo BC, ad qnam corpus porlin 


= ?y^A 


” gVk 

leinpHs vero, quo per AM aacendit, esfc 


G]/A- + H]/y)]/y ^gyk- 


teiiipiia iotiiis asceusua por AAlJi erit 


X corpua aiipor litioa indinnta AC (|.'ig. (J3j doacoiulorit ot celeritate in 
iaila aacoiulat in OB uaqua ad B sitque AV^~-]\'’AJ) at B(J=n-BE 
iulorHaa in (J doldia alUUidini h, crit (§ 48G) 


A IJ ^ 

A a 


*» 


2 \C>li 

iV 

2gh 

1 'J 
gVk-liVk 

2 y'hl: 

+ 1 

U Yk 

' A 

uYk-xYh ’ 

\/bk 

-*<//• fV 

|/7:-i K Vh 

It 


ffVk ’ 


cn^i>\/hk ■■ V.;'/lA' + «]/i 

« (J ]/Je 


toinpua (loscoimiis ))or A(J 


fft/k-NYl, 


tnni])nH iiaconaiiH por CB 


(jYii 



loacoiiBUH oL aaconaiis aupor liiioia rcctia inter so comparari possunt. 


COaOLl/AlUUM 4 

0. Si hi logaritliiiii |H!r sorieH expriinaiiUir, patot fieri non poaso, ut 
cat niiiiu in quacunquo rcsiatontinc hypotlioai, ut ex seriobua 
ot § 488) intoiligitiir, J ct ^74 > ^ • L’levi autom potost, ut 

BC. 

COIfOriLARlUM 5 

4. Rffici autom facile i)oteat, ut teinpus doscenaus per yiC aequale 
ipori asconsus per CB. Fieri scilicet clebet 

lAnm ICui.Kiii Ojiura omnia II a Jlcclianica 


81 


nitVl: -= NijVk -i- NnVh seu ii — 

0 1 

Est igitur «>jV sen ang. BCJ^< aug. yiCJ). Uolat 
pendc.t 11 celeritatc iu puucto C. 

COllObLARIUAl {; 

512. Si auteni augiiliis aeqiialis fiierlt at 

Icmpu.s asceiisus per BC minus erit temporo dost 
hoc gcnovaliter locum iiabot iu cpmcunque resisi.oiiti, 
teiupus descensus per ct temi)us ascon.sttf 

seriehus supra datis (§ 488 et § 508) a])parot. 




513. llesi.slat medium in dii])licata rationo 
(luare luihebituv 


attpie {Fig. (;2, p. 239) 


J ph-\-nv n f/k-\-nv 


'reiiqjiis vero ascensus per AjV erit 

oxiateute radio == i et donotanie arcuin circuli 
siis per AB 

Si nunc corpus super liiiea incliuak AC (Pig. G3, p. 2 
^ite IU C acquisita, quao debita sit aUitucliiii I, ' ,• 
fnentfiue AC^jY.jjj BC^n-BB, orit 

et AC ^1,1 


)] UJ;i Aiuiu rui\uri bUi'iJK JJATA LINKA IN MEDIO UKSISTDNTE 


243 


einpus cleyceusus por A O 


Porro voro erit 


j/iVA ^ y'ffk~i-yAb 
V'J Vyh — YNb 


JJE-^ '' + 

n f/k (jk 


piiy ascoiisus por CB 




COUOLIAKJUAI 7 

4. In line lusiatontuio li^'poUioyi commodo offici poLest, nt sit 
IW; (lobobii. cnim uhso 

}i(jk ™ N()k son n = * 

tur 11 > jV biiioqno ang. BCE < ang. AOD. 


EXIilMPbUM 


3 


.5. Sit rosistoiitia (piani minima ot propovtlonaiiy potostati 2»i celeri- 
erit k quantiiiiH vobomentor niagna. Si ergo celoritas in C’ fuerit 
alUtudini /> ot AC=^N-AD atepm BC=n- BE corpvisque Buper AC 
;lat ot Hupor CB aacoudat, evil 



(»/ -|- 


pus dosconsua por A C 


^2Nyb 


2N^‘^Vb 


l^ro asconsu vero oril 


ipus por CB 



On + l)gV^ 


‘2nyb 2n^l^yh 

y ( 2 m+T)/>" 


31 ^ 


(g 508). Si igitur effici debeat, ut sit AC=.BC, Of 


mule fit 




'{m ~ {m-\--\)(j 


n = N -\- 


[m + 


pi' 02 )ter quantitatem h valde magnam. At quo ten 
aequale sit tempori ascensus per GB, debet esse 


seu 


^+77 


N^” 


(2^+1)^/;'" 


= n — 




(2 m -|- 1 )( 




' ( 2 m + l)f?/c"‘ 


SCHOLION 1 

51G. In casii huiiis exempli, quo resisteutia est v 
(Fig. 64) potest detorminari huius proprietatis, ut oor; 

tudini 5 debita asconc 
GM ad curvam AM']) 
CM = s ot ^ a; 


J ( 



Quaro habebitiu' ista aeqnatio 


+ ^ l)ghh’‘'x ~ (m -I- 1) 

Sit GB = y et loco 

+ 1 

scribatur /•; orietur + 

sou + !t”) ==1io:~ gx‘ 


ffyy =■ (M _ ff)xx — 2 p&®“+ 


Si ponatur 2 , = o, erit et 
punctum C transit, quae 


a; = 0 et 

autsm eius p4s qua6,sti 


KO(|UOntos f;0rniino9 nof^lcctoH, qiii porporaiu negliguiifcur, si n sen 
IK' vjildc KKigtimn. Aoquatio vnro dat ourvam cllipsiformem inaxinie 
n oii-cji axcin niinoreni AC deacriptam. Vera autom cuvva babot 
AMJJ, cuius asymIoi.OH ost, liorizontalis CE, si qnidcm ost »i>l. 
jieciuaUo liaboUir oumibus Buuioiidis terininis, quae crit 


Xdz -\- Cill — l)^fAc — 


hJv’*(0dx — xd2) 
(jt‘x q- 


1, curva Jioii in infinitnni progrediciiiv, sed iucidot in CE suinendo 


CE 


bh”' 

(J 


in<l, corpus liorizoiifcalitor non in inllnitum pvogvedi potest, sed in 
i (iniUi oniiieni aniittit coloritaloiri. 


SrdlOLiON 2 

. Si nuKliinn rosiatons non sit uuifornjc, turn liuca non essefc recta, 
iia moiiia racilliiuo dotonninari posset; idem quoque ost notaudiim, si 
sollicila.ns non {'uorit uiiiforinis. Ut sit potontia sollicitans P et 
lia , ul)i Q tabs ost. functio oxponeutis resistontiao vaviabilia q, 
^ ost ipsius v\ his positis motus corporis super quacuuquo curva ox- 
• hue acquiitiono 

dv = -\- l>dx V • 

go curvao, super qua motus facillimo dofiuitur, haec crit acquatio 


oritur sequoiis 


PQdx A(h, 


A ilv 
± A~± 


V 


= rdx 


super hue curva dotcriniiians, in qua indetonninatao sunt a so in- 
:iparatao. Qiin.i'O si otinrn huiusmodi hypotbeses porsequi vollemus, loco 
:i roctarum huiusmodi curvas bac acquatione expressas FQdx~Ads 
c doberetnus. S(xl quia statuimus hypotbesin potoutiae sollicitantis 
tenlia.o iinilbrinis tantum fusius pcrtractare, missis his ad cos casus 
iinur, in quibus v unicam tantum liabet dimensiouem, id quod evenit, 
nntia proporbionalis fuorib quadratis celeritatinri. 


PROPOSITI 0 50 

PIlOBbEMA 


:i\^. In hjjifdhcsi gravikUis unifomis <J ct resist 
)w<qmCmmlh dcseauhit corpus super curva quaeimqie 
ikUrminarc eius mohm ct pressiowm, quani enrm in 


SOLUTIO 

In axe vertical! Kumatuv absciswi Ar = o) nt 
relnritaa hi M debita altitudini v ot exponciia rcsi: 
J • Quiunobrem ista liabebitur aequatio moiuin 

, , t)r/.s 

(Iv-^cjdx,— 

i 

4fi5). iVd hanc integrandam iniiltiplico per ei 



Ita autoin sunii debet lioc iDlegralc, ufc posito s» 
colenlali luiliali iu A debitam. Si igifcur dosconsi 

c'gdx ita dchet mtegrari, ut ovauescafc poaito s« 

r‘ 

i; «» <jt^ Jt'‘d.x. 

Uude tempus per AM evit 



Posito mine rM = y siimtoque d:c constaiite orit 
secundum uormalcm MN sustiuet, 


270] DI-: MOTU I'UNCTl SUJ'EIl DATA LIKIOA IN MEDTO |{ KSISTJINTH 


COliOlJ.AU-IUM 1 

519. ProsHio, qniiiii curvn, susUuofc, in haiic forinam potost transmuP 


t/ds j f/fp /• { . 

c * dt/diK 


; posiqnam pro data ciirvn, infcogratmn csi e^-da, commodius ad qiios 
3 accoininodatur. 


COKOI.DAlIiaAi 2 

520. Corpu.s in doaconsu maxima-in habel. celoritatcm, nbi o.^I, v 
vero ovonit, ubi cat 

A 9 

id kdx = dsjrddj: 


ubi 


d. ijedflx ™= 


uo piincto patot t.angouioiri non os.40 bori'/oidalcni. 


52 1. Si fuorit 


0 


COROLLAlllUM 3 



* jyH 


e, s 


(V 




dx 


a"-' 


a"' 


c»» cW + • 

_L ’ . ... 

a”-’ (n -h !)«'*" ‘/c 


0 si baoc acquatio oxprimat. curvao quaesitao naturani, orit 

«/.S" 

V = , 

3iYipus por AM 

_ 2rt s ■ 

uidom n fuorit minor binario; nam si « = 2 vol w > ^ 
om horizoutalem liabcbit atqiie corpus ibi perpetuo 


K'. 


COROLL ARIUM 4 


x*2. Siinili loodo etiiiin perspicitur, si i‘u' 
ip-iiis 5 vol iiuiusinoai potestatam iiggrcgaUmi, sen 
idea cclcritatem teiniinis fiuitis oxbiberi. 


COROLLARiUM 5 


Si a«k>m abscissae in axo vciUcuU HQ sui 
lurpii^ in ]) liabebit, debita sit aUitudinl h priicterf 
= Grit 

I 7 1 

il V - (jdx , 

oaius i«k*gralis cst 

~ I ^-s 

c'' V — gj c * (lx 


iuL'grali scilicet di' ita accoptu, nt ovanesrat 
rom erit 


V 



f't tempus, (pio in (lescensn arcus NB absolvitur, 



COROLLARIUAl 6 


Ka. Si igiliu' (leUu- celci'itiis in pimcto 7?, m 
111 ciirvii liilA imnctum //, ex quo coqnis desnoiid 
fiitoii) liabiiif =0. (Juaeri dobet scilicet locus, ubi 


Akpie ftiam 



oxpressio tompovis 


DE MO'I’U I’UNCTI RUl'ER DATA UNEA IN’ MICIXO inOSISTEN'l’K 


npus toi'ius dosconsus ])or AMU, si post irii.ogratioiicin 

fe^,lv= 

’ (I 

St.UIOLTON 

Duplicoui hie luotanu iiivostigniidi iiioduiD idoo iittuliinus, nfc Dun 
iiisus ox dato puncto rucios quani sid descensus usfjiio ad da j inn 
, ut in inoDi oscillatorio fieri solci., ;ir.oomniodari possit. 


PliOPOSITIO GO 

J'KOHLKMA 

Ex'isiente polcntm sollkHavk uniformi el medio unifinmi rmdente in 
mtione cehrikiiim dclcrmmarc moluiu corporh iisccndcMik aiqw.r data 
UJ) (l'’ig. 58, ]). 220) c7 pressionm, ((mm ciirra Husiinct in shifjnlis 
L 

SOI-U'I'IO 

inoa voi’licali y{ P iionatur alwcissii yi Pr^x, avciis A.i\r=^-s, tiolorii.as 
bita altibudini b o(. colorifas in M )i.lUI,ndini v. Sii. potontia, solli- 
lovsuni =>.(7 (lb rosistonlia, = • llis positiH erit 

(li; = — 

[iiae muliiplicaia per c* (lab intcgrnlo 

i) = h — pje‘ dx 

:iJc''do), nb oviuioscab posibo .t = 0. I[imc oh roin ovib 

-f /. * 

V = (1 * /; — (/e * J (J* (h: 
npus ascensus per avcuiii A Af 






I Eur.Bui Opera omuia II 2 Mecbiinica 


K\ iiiv»-nt;i -vlorilate habcbitiu* pressio, quani cm 


MS' patitiir. 


(/(hj '2vdxddy 
ds ds^ 


i IT.'); p()?iio PM = i) et sumto da' pro consi-nr 


GOKOLLAIUUM ] 
'>27. Posito ergo v = 0 ei'it 

^ < 

r/Je'' fh' -- h, 

t‘X fj«n aequationc obtinebitnv puncium ]), (pioi 
poterit. Atquo Icnipus totius n.scensus por AMI 
UMiiporis ponatur 

d'X == 1). 


CORObliARIliM 2 

•■*28. Si in formula prcssionem exhibento loi 
>tituatur, habebitiir 

_ 2jlhdxddf/ fjdy 2gc^da 

rfs> I- -rfs + 


traiismulari potest in haiic formam 

- I 

__ 2c* hiUddy gd$ , dh 
d?' -T 7 ■ - “ f?. 


dydx 


ds 


CORO]J,A1UUM 3 

•>20. Pro (Ic-sceusu vero, si coloritas in A tl 
press, 0 , ,,uan, curva in M secmdum normale.n 

I 

srebis , d 
'(s’ + lijdi d 


OOHOhLARIUM 4 


. Si igiUir Latu asconsus quam desceusus raspodn axis .-rP doliniatur, 
asconsiun dotoviniiia.ns (.ransmufcari potest in aoqnatiouoin descousus 
!) — /c loco k al,i|nc vicissini. Quaro si super envva AM descensus 
d.ovminatns, )iabcl)itiir qiioquo ngeensns ot vicissiin. 


aCUOLlON 

. Qui.a fonmilao asconsnin ot dosconsnm dotorminantns tantam iutor 
it, iLfliniiaioni, asctaisns ot degccnsiis facile potcrunt inter so comparari 
ioo oscillatioiios super daia curva. dcl.oriniiiari. Id quod in sequonto 
lono, qnautmu gonnralitor (iori potest, praostiibimus. 


PII0P081TI0 01 
PllOtU.EMA 

, Shit cnrmui quaccmiquc MA ci NA (l''ig. fio) m infimo pumfo A con- 
(ff/Ufi corpus dcsamihi supr.r curva [MA et ascendal super curva J AN 
I remtode uniformi secundum quadrida cchr'dahm; inter se comparare 
super cwm il/yl ei ascension super curva AN. 



SOLUTJO 

coloritas in puncto A dobita altitudini b atqne in iixo verticali AP 
AP = 'c, arcus yl7l/’--=s. Pro curva asceusus AN vero sit AQ^t 
= r. His positis orib corporis desceudontis coloritas in M dobita 


c' h ~ (jc' Je^ (h: 

■'>. <’i»vpovis Yoro nsrciuloiitis ftupor cuvva // 
-.•ItittKiiiti 

r ’■})-- tje (U 

nnavc si celoritates in M oi; N ovaiiosc 
mini >eiiiiuscillationc tloscripUis, orit 

^' = le^ dx et ^' = jc 

V 0 

Si nnii<' concipiatur alia semioscillatio arcum mj', 
in piinclo A dehita sil allifcndini h-^db, orit 


l> -f db 


dx -I- cA d: 


litncijiio 


I 1 If (/ 

c^dx’^- soil 


(lb 


-yi.V 




Similitor pro asccnsu evit 
V.\ ijuihus fict 


Af{ 


e * . Qq 


db 


* 

Q‘l ' 


^ .V + ^ .V 


SGU IPp — lQq 


[tato (H-go iivcu MAN nniL scmioscillationo des 
pi-Dxidio Kupcriove »i descenders incipiat, invon 
■■^upia X portinget; evit nempo 

n Pi> 

^ A AI + / ,V ■ 

'S K. i. '■' 


COROIiLAUIUM I 

Si igituv MAN et fuoriut duo a 
■l-’mpt,, erit semper Q,j < j>p g,. 

"lent sumina iircmuu .//l/+^(Af Semper isi 

iiDsnu A V lb 


COliOliJAlUUM 2 

Jn vacuo, quia owt lc = c^, ont e ■ =1; Iiei-,quc Qq = Vp atque 
=-■• /I /’ Quaro corpus^ oscillans in vacuo ad tantani jtscondit altitii- 
uanta orat illii, i'x qua doscoiulit. 


COUUl.LAlUUM 3 

Si rcsistoiitia rucrit valdo parva idcoquo k vehoinonicr magnum, crit 

JJ/ l .i.V -,r i XT 

, , MA^’ 
r. 1 -I- 

c casu orit 


/.• 


Q^J - 1 - 


i\lAN-(,iq 

k 


Pp aiquo Qq 


Vpik-NAl^) 

k 


COIlOrd.MlIUM 4 

Si ])uud:uiii 0 ruoril. locus, in quo corpus doscondciis inaxinuun 
ioritatom, ibiquo jionaUu' = y/5'=.r, oril 


qkdx 
' (Is 



h 


dx-\- 


1 / kdx ‘j 
’ dV 


corpus ox m doscondat, oriL punctmu ina,ximao ccloritatis in o 


flh = <fe‘‘ dx H- 


f/lcdjl 


dy ^ ov vX ]) radio osculi in puncto 0, sen 

,, -AO , 

dh I c, , k ov 

= c * 6 s -h — 

(j V 

aoquftliojiis low pouoiula o.st fioqimtio 
h^^ijjpdx 


in fonnnlao snquontos corrigcndao svjnl. 


P. St. 


COROLLA RIUM 5 

it'ol. Tempus uuius itus per j^fAN liiiLol-iir, 

- i J 

y{b-ofe^ (h) V{h-! 

ponattir 

le‘ (lx « atquo /c** d! 

' H ‘ *’ 

Sirquo piodibif. tempiis uniiis soniioseillationis. 

COROLLA UllIM (i 

.■>38. Ex dictis alia clegaus soqiiitiir proprioi 
ritate Vb asceudat ad N atque ox h’ i(,ovuui d 
ritas, (piam tiiiii in A Imboint, dobiia altiOidiii; 
aUitudini bA-dh debitn ascondiit portiiigatqiio ad 
ill A acquirat coleritateiii altitudiui dobiia 


aUjue 
vt'l etiam 


SCtlOLlON 

MD. liestat, ut iiaec goncralia ad oxeinpla 
Jemu 8 , quo itsus eonim oo magis pateat. Accipic 

cycloidcm tanka, , oo quod /eb/a; in ea faoilo 
qnoquo mtei- s ct a; sit algebiuica. luvostigabinin 
oyclo.de fuctos q„a,n oscillationes, quo appavoat, , 
cycloido fiuut. ab isochrouismo discropent, qu 
eo( 0111 toinpoiD absoivi sunt domonstrako [§ 191], 




g,/ = 
(Ih 


(lb • da 


'f 

'iAN 


di‘ 


PROPOSITIO G2 


PiiOIiLKMA. 


Sit cnrva data cjjcloia jiCii (Fig. GG) sU2)cr hast horizonfali AB pro- 
cimdi dUnnctri C.l) dcacripta cm-pusgue snpet' ca cx A descendat in 
sisfente in diiplicatn rationc (ckritatim ; deleminarc hiolnm vorporis 
(is. 



SOIjTJTIO 

ita 2 a, ot ylJ/ =* s orit ox natura cycloidis 

s a ■— |/ (a^ — 2rta;) sen 2rt.r — .ss. 

voro in M doliil.a sit altitu<lini v\ orit 


:.oin osi> 


V <jc 


, I 


‘pu,. 


ilx = ds — 


sds 


, j I I I }>^ , ttfe -h ~hs ttfc 4- /r 

r dx ICC ~\- — —ic — —c ^ 


[)rc .substituto orit 


V ---= 


!ja/c -f- (/id - f/Jcs (fc * (ak + lA) 


corporis orit coloritaS; ubi est 

</k dx (ja 1: — gk^ , 

ds a ’ 


hoe icitur uccidit, nl^i est 

rk hou s = kl^^ 


hiwniri etiam potest pimctuni N, in (jiU) corpus ( 
t’ai leinlo c — 0 scu 


c 


a -\-J: 

(f '\' k ■— s 


son 


s - -kl 


a 

((. 1 


i-.v ijiia aeqiuitione valor ipsiiis s dat arciun ACN. 
ilcsconsii absolvitur, est 

_ /' (ls\^a 

\^gk (rt -|- k — S’ - v . ' {ti ^ k 

IJoiude ad pressionem invonieudain osl 


f/i/^ (/(tVoi; -- ,9.s-) _ \/'2i(;v 

‘Is a a 

undo prossio ipsa in puncto ilf prodit 


^ r/Y'Ja.i: _j_ ' 2 ffakJ- 2 gkk - ^gks _ 2 (/ti 
“ ay^ax ' 

r* 

Doleniiiuavimiis orgo cciaritatoni ot toinpiw (il, lu'd.sfi 
polis iunotescit. Q. K. I. 


•'ill. Quia est 


COROLtiAiUUiM 


e* = 1 


^■k ' l- 2 k- 
SI ponatui- sen u== c~ k, erit 


y^~k)v_ cs 

Ok ^ + 


cs^ 


cs" 


tis 


l-i i-2/r 1 


« \i 


S’ 

I - 2 




(a- 
1 -2 


tjnaro erit 


COUOrjARIL'iM 2 


In vacuo nbi k (ist infiiiiinin, orit 


//A* 


at. At si rosistoniia lantiiui sit vuldc pai-va at proptcrca /. valdc 
. orit 


V ■■■ fl .S‘ 


ffS'‘ f/.r 
•irt ' 'Ik 


<ts 

iUdc 


COROT.LAIUIJAI. 3 


In vacuo apparot coloriiatcin corporis cssc millaui in tluobus puuctis, 
S' = 0 ot s = '2(i, i. 0 . in diiobna ciispidibus A ct B. In medio vevo 
e alter locus ost s 0; aliov vevo ox bac niMiuaiiono onii debet 


'onitur 


CH 

" i 'Jk ~ 


cs^ 


CS-' 

1-2 :mP 


olc., 



'I (dk 


nW'k 
\)c^ ^ 


laor' 


-h 


k Iiiorit viildo magnntu, orit 


.S’ 


•2ak 
a d- k 




'2(Y 

I (|uuui proximo. 


(lOUObbMUUM 4 

Eadoiu liacc sorios iuvcnta fiiibstituto « + k loco c tvansformatur 


.s = '2 a - 


2 a* , 


a/. 






valor ipsiuH s dal arcum AON, qno usque corpus luotu suo perve- 
-Ost. 


Idit.io pvinfiops: 


'iai: 

c 


C<lilio princops; 

,s 

bi Opota yumiii. Ui Mccliauica 


•In'A- 


IRn’fc . 

lOOtfU- 

ac’' 

Oc* ' 136c* 



. 1«* 

. iia«* 

a — 

•Me 

»/;* IMP ‘ 


Corrosit St. 
Coi-resit P. St. 


33 


(;{)!{()M,Al{.ll)M 


r>ir>. iVvvMiH AO alt .1 luujuo ml O, iihi 
liitoiii, ohI 


^ f; " ■.!/.- ' :W,'‘ 


ij.iuu’f ol'il- uv«mih 


H/V a 


If . «l' 


n/.- ' !)/,•■' 


oo 


ir It 


:l< :Wr ' 1/v 


Ml. 


,ln 1 (}\ 


'.I 


COKOLIwMmiM 
filU. Cfloi-ilnM viM-u ill imiiclii (' i-i'pitril.i 


//P //!• * <«/; I }.k) i It 

a ■' V ;* 


I/.- 


Unite |M'rsj/n*il III* jelitiihili'iii in (' ii'intjiiiiin 
alUUuh» Iju'm'- foU'i’ilhli ili'liilii i’hI 


»< 

(•* a 



JitHile e* stMUtMM* luuius er^t (jiuilii 1 | ^. 1 *'>>■' 
QiiJirn allil.itdd dohilii relei'iliili in (' niai 

maioi’ v.hI i(iuiiti A(J. 


n K<lUi«i iuim'vuK: 

‘ M* w«" 

■ II ■ Qf. \ y /.5 




AO \ <hV ■■ III. 


COROLLARIUM 7 


7)47. All.itiulo (lubita rcloriUti inu.\iincio in <) ost 

, (jk- ,a-\-k ( u ^ \ 

“ '-1^ - « ' k -'A -1 - + .1 r - r, /.» • 


iiare oxcossus Iniiua allitAidinis supra altitudinom coloritati in C dcjbitain 

/ 2 \ t / ft® , . 

= nr.2..i/“- Ujl»- 2:u»+®tc 


iwc. nnnipo oxprcssio oljhinotnr, si in goiicvali valore ipsiiis v substiLua 
loco s, qui])|io cui (juimtilati arcus AO ost acqualis. 
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548. fn Holiit.ioiio huius propo.sii-ionis consUlorandiini vonit, ([uod e.\ : 
lula doscousum l.anlum doi.onninanl.o otiiun asconsnm corporis siipor a 
dV dorivavinius; (^x (|uo (Inl)imn oriri poU'st, an isto asconsiia logil.imo 
dinitus. Hoc aulom (!X ip.sa (drmula ascousinn (lol.uniiiiiaiito I’acilc porf 
tnr. IJsi ouini fniniUH lorumVa luic 


(Iv ffd.f- — lids. 


iiao puncto ili ultra piinctiiin (■ ciidoni .0 propt.or d-jo factum nogativuin i 
j liaiic 

dv = — (fd'x — lids, 

uac rcvora iiaturaiii asccnsus contincl. Ex his intolligitiir continuitas ii 
Hccnsuin ot dcHConsiim, qua luillo intoriccto saltu inter se cohaorent. 
iiim curva sc surainn llocterc incipit, ibi simul rormiila desconsui insorv 
/ansinutatur sponio in forinulam asconsus. Atquc liaec conucxio locum In 
\ medio quocunqnc rosislont-o, uU ox gcnevalibus fovmuUs apparet, q 
intuin siguo ipsius d:c discrepant. Quaiuobrom data aequationo pro ci 
uacunque non cst noccsso, ut inquiratur, super qiuinam parte corpus asi 
at descendatve, sed altcrntrii formula ad acquationoin accominodata vci 
abit motuin super curva proposita. Hoc tantuni est teneudinn, nt absoii 
1 axo verticali capiantur atquo ca Ibi'inula sive ascensus sive descensus 
ibeatuv, {|uao cum inotus initio congruat 


PROPOS1T[0 03 


540. Sit curva dnta ACJi (Pig. m, ]). 255) q/clois super 
ihsaipia d ihofsiiui specUnis corpusfpic super ea oscillation 
resislcnte in dupUruia ralione cchrilaliiiii ; ddenninare mohnn 


SOLUTIO 

Pontitur (linmotev circuU C I) = ‘ a in (!aque auniati 
eb arcLia CM/ vocetui’ .s; orit cx iiatura C3’cloidi.s 


s=-=p2rt.i- et atciiio d-x. = ''^^ 

2 a ^ a 

Descoiidat luiiic corpus super arcu MC siitpie oiiis cclnriti 
tuclini b\ orit Jiltihulo debita- celerituti in il/ 


^ c^h — (ie\le'‘ (lx 


(§ 523). i'jst vero 

/*,. <■ (f j- == A'* * s . 

d ' ' a ^ '■ a ' ' 

qiiaro ciltiiudo dcbiUi celoritati in M o.sb 


_ (a 0 - fjld) -I- ifJd + fits ; . f, ( .s8 ^.4 


Arcus ergo, in quo intogor fib dosconsus, Iiabebitur, si ips 
aoqiuitiono quaeiatur 


Pieb autein hiiic in sorio 
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brovitiiiift ergo J loco * ■ Iluic ergo scriei juiqualur iircu8 Cj\1, 

dom corpus cx pnncto j\/ dosccndero incoporii.. Coloritatom iiiaximani 


\ habebit in 0 suinto (JO =« s ox hac acquationo 


f‘ = , sen <;0=.l;l 

i)k- — (i.h tjlr - (th 


altitudo hiiic inaximao ocloritati debita osL 


qk-t'O qk^ , qk- , . air u-lr' 

■ I ;a‘ . /. - - „ -,i -h cue 

(I n qlr—nh ' 2 ql- .Sq-lr 


mpus deifinninandum convonit. ad puncluii! 0 cnloriiatoniquo inaxiinani 
iU'O oi tt'inpus por MO dofinirc. llanc ob roui poiio allitiidinem colo- 
in 0 debiiam =c ot, arenm ,/l/0 = //; orit 


CO^-ll el S‘=";;+7. 


•ibstitutis orii< altitudo dobita coloritati in ?l, sou v. 


(jlr + ac -I- tjkq — /•* yh'^ 


aimc V minor ost qiuiin c, pono c ■ r z oritqno 


az -j- ///•'■ + <jkq =» c^(jk^ 


in seno 


as _ q- , , 7* , f 


u 2 +«/. + 2 .U'^ + 120 /,»+ 
la convortondo (it 


y^az az . azy^iaz . u^e^y'iaz . 

q= , — + , — + , — etc. 

]/// -Ayk 18 /;A-'’] 4 / \?^iufk^ lOHOy^/dj/f/ 


at descensus in piincto il/*; erit ibi i’ = 0 ot z = c idcoqne 


y'^iic (ic acy^ac a^c^y'i< 

^ ~ yg ;-J.7/c ' 135 //.-'’ 1080 


ac 


etc. 


.,aia itci-iiulc cst, sive q ponatur ncgativum sivo i 
tiieriL iiuiictuiii, quousque corpus ascondit, 


j_ nc , itcV'^dC ‘2_ah^ 

iV ^ ' 108 


'I'cnipus varo per MO hoc iiiodo invcnitur: quia owl 


^ ^ ads ^adsY'ias iii^sih 


hoc divisum per yv = V(c — z) chit elemuntnm i.oni| 
d: Ya 


adz ^ asds]/'2/t- 

Y'^yics-eO :iyk]/{c—i) l^yk^Yylcs -si. 


, a'^s-dzY'2(i 
■}- - - - --•• - • — otc. 

■V2,2yVc^Y(j{cz - 


(.'iiofl ita iiitegrari dcbet, ut posito v-=c vcd s •= 0 
uatur liabcMtur teinpus, quo corpus per iirc 

igituv tcmpus, posita pcviphnviae ml cliauiotrnin raid 


\ky Igk ligh^iy ~~ .my^ 


Pctsito igitur 1; ucgativo orifc tempus, (|uo corpus o? 

q. _L I'"" I 1*' «“c 

Y^9 iyl nyldY)>(j .lOiuj 
iempviB i'vgo po-v MON sou tempiie nnins dimicliao 


Q. K. L 


'rY 2 a TtacY^f' , 


1) Kflitio pHnoops: A lGa*c|/c\ 
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Con-oxi 


COKOIJ.AIUUM 1 


Si (!igo coloi'itiiK luiixitiia corporis doscendenlis fuerit dcbita ultito- 
roplor 


C'O- 


ac 


1/ r; = " '■ ^ 1/2 (I C 
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ro iisconsiiH ON orii, 
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v'n 0//^*® |/<7 rj-I()/7^X-< |/<'; 


COKOldiAHlUjM 2 


Si tol.ns iirciiH doaocuHim JilC poimtiir ^IC cl. scQuons arcus asccti- 
-7'’ ai.ipic nll.iUido dcbibt. colorilaU in U =h, ovii 

« Ir ,r/V/.8 , /. rn 7^'^ A- A® 

, « /. - 6 (A -I- A,A) « -I- d- - etc. 

sito k negaiivo codiun niodo iuvenil.nr 


ah F'^ , 
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S ill. 

7*'= A'_. • 

;-iA a/, 
iiiido dobiia coloritali niaximno 
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litio princops: 
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CoiToxit P. St. 


COllOLLARIUM a 


*Jui:i F est arcus ascensus in ])nmii dlniiilia 
/•' uirus duscensus in stiqucnto Oficillalioiio; ouiii 
:ni;n> asmisus 

-li:- i:ntWv' 

, — "t" 

sinuU imnU> setjuentes oscilhitioncH, quotqnot. lili 

COROLLA]? UjAF 4 

:Vt:5. Hk ilOqiiatiuue tenipus oxponeute {ippavol. t.oi 
.1/ aii (I soiupor minus esso tomporo, quo coi 

l- i Siiuili luoilo etiain arcus OA^ iiuiiov eat, (jU 

vi vi) CLV minor cat area MC. 


COROLLAliJUM 5 

■'.O. Si oscilhitioncs fuerint infiiul,c pavvt\e aou c 
ruii^viu'Ut oacillnlionos cum osciilationibiis in vacno la 
cxpressioiiitMis iklom termini evnuescoufc, qui cviiuos' 
.MiiiiniU cigo oscillutiouibua iaoebronan erunh oscilliili 
'liiiU a in vacuo aollicitati a potentia g sou ponduli : 

L cuius Um^iUulo eat • 


COKOLLARIUM G 

:-r!\ At si oscillalioHcs fiant mtiioves, loinpora o, 

<,«avo in hac vesisleiitiae liypothesi cycloig to 

""M Kaiidct. (luo ,aiim in qnaque osciUationo inaiov 

-lunqnc cit excesaua teraporls oscillationis 1 
osi.iUaiionis iiiiiiiniao. 


* ) f-*htn> priDCops! 


. 167 ?» nE* (tdAj.'i 


yCHOLION 1 


Quod dixinuiB oscillationes mhiimas cum osoillationibus in vacuo 
re, locum liahot, si a cl. k ruerint qiuuitiUites linitno inagnifcudinis. Si 
cssc'l iuliiiito magnum «cu k inlinii-o parvuni, sorjiicutcs termini tompus 
ntes 

;rP‘2rt 7rttc]^'ia , , 

-h • , -I- otc. 

Yu 

ncscoiamt, otiiuusi c ussot inlinito ])arviini. Turn igitur tanium oscil- 
niinimac super curvii qmunmcpio in vacuo ot medio rosisiontc inter 
ruont, qiiaiido m'quo radius oscnli curva(^ in infimo puncto fiicrit i?i- 
ugnus noqim rcHisLentia inlinito magiiu. 


EXKMPLl.'M 


Exempli loco evolvmnus casum, quo rcsistentia tain lit exigua 
k qunntitus lam magna, ut IVactionos, in quarum donominatoribus k 
lunbuH Imbot dimonsienos, Into pro nilulo liabevi possinl. Dicta igitur 
113 colcritati maximao in 0 debita c, itii ut sit (JO = , evit arcus 

la 

jc .1. -I- 

[/// :\(jk 

ms arcus as(;oiisus 


vonitur 
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ergo dimidiao oscillationis per MON est 

jr|/2a n:7i* |/2« 
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Eui JCuLiJui Opoia omnia Ila Mccbnnica 


In sequent-o dimidia oscillatione est arcus descensus 
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^ ■> 7. 4 ft 7.« ’ 


Wk ' 9 /r 

queui sequotiir arcus ascensus 

.. ,, iQE\ 

^ 0 =h- -^-+ 

atqiie tcmpiis huiiis diiuidiae oscillaliunis crib 


:c ]/9 /'/ -ir E^ 1/2 ff ;r T?'^ 
]/// S'l/u^yV ~ 18 /^^] 


ubi iilbimus lermiims uegligi potest ob Jc^ in donoi 
oscillatione ost arcus doscousus 


ot arcus doscousus 


- G - a;- 


n '9;^^ 
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AUpUl gcuovalitor in ea somioscillatiouo, qwue incUc 
dcscouaus 
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2 (» - 4 (« - 1; 




- + 
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fit arcus ascoiiaus 


‘37/ 9 /^a 


Quaniobvcm post « soraioscillationes corpus ab inii 


’ 3fc' ■ 


qui minor est cjuam arcus dosconsus priiuae oscill? 

■"Vfc yTc^" 


Tempus autem semioscillatiouis iiumero n indicatai 
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~ Va 2ir-\/y 

itu9 arcus priumo soniioscillaUmiis 7I/6'..V dicatni’ A, oiii, 


A -=2 .A’ — 


-Mr- Al'y 

:)/.• \)lr 
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iito sponto i.ci’niiim sc^qucntc. Hiiic tolais arcus oscillationc por im- 
» iiulicaiii doscriptua orii. 
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COJlOIiLMlIUM 7 

, Si n liaiit oscillationos dhnidiao ot avcus descensus primae oscilla- 
loril -A' ni. arcus asconaua uKamac = L, evit 


h 


){ FA 

+ 


■\n'^]A 


aressio, si por sorioiu i)r()pius capiatuv, fero congruoli cimi progressione 
,ca ciiisdoiii inii.il hiuicquo oh roui crit 


A- 


•AFk 


sou 


U(K- L)^-2nEL. 


COUOlJ.ARiUM S 

Hinc, si peraclis aliquot, somioscillatioiiibus detur arcus descensus 
oHcillationis E una cum arcu asconsiis ultimae A, inveuiri potest 
soniioscillafcioiiuiii; iiamquo cat 


COKOLliAlUUM 0 

Patet ergo diininutionem arcuuui non a longitudine peucluli pendere, 
i oii E datifi idoin reporitur arcus X, quaeciinquc fuorit lougitudo 
fl. Atquo esi. somper n proporfcionalis ipsi 2 “"a'' 


81 * 


ouiiUJiiu:\ 


jGI. lluiiismofli ox'jjiM'iinpnla circ?i oscillat-iono?^ 
iJM'fiisrt XKrrosi's ill Phil. Lib. II., ubi notut uvcuiii 
il<*>a*nsiis ultiiiiae oscillationis atqiu' miiiicnini oscilb 
in aqua Pt inorcurio.‘) Qaare si bacc media porfoci.o i 
ritatum lutioue, coiignia esso debcianit. cum hisco foe 
arcus proportioimle esset niimero oscillatiomim oL i 
imirtim. (}uod etiam locum babeve obsevvavi in in 
qiulm.s nderita.s non est niiiiis exigiia. At in oscillaiioi 
liuio ab hac regnla conspicilur. I-a quo colligiiiu'; 
O'loritas in fluido, eo propius resiatoutiuui acccd(u‘( 
rolmtatnin, inotiiiu autem tardisslinum alii resist 
xium, (juao in molibus celeriovibns pvao voeiistenliii 
turn esi. proportionalis, cvanescafc. In hisce qiioq 
resislenliaui pavtim .simplici ccleritabuin raUoni, pa 
duplicatae proportionaleni assumsit ncque tannin 
.satislecit. hi iiUima voro Phil editione^) ipso Nmut 
pviorom thcoviam suam agnoscit atqno plnribus i 
illam Huidonim rcsisteutiain esse coiistantom sou t 
tionalein, (piain antea ipsls celeritatibus proportiomi 
fb rein istum resisteutiam cum ea, quae quadra 
lionalis, in sequento propositiono coniunctan] consi' 
ucquatiomim vesoUitio et celevitatum detorminatU 
cilior evadat 


COUOLLARIUiVl 10 

1 ) 62 . Quod ad tompora oscillationuni eb semi- 
spicuiini cst ea decrescore, quo miuoves fmut aveu; 
plane evanescant, teinpus dimidiae oscillatiouis for 


_ nr I^S n 
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1) 1. ^’EH•TOs, rtiiiosophine prindpia maOiematic 

I>p moln ot resistentia funepCHdwlonim. V. St. 

5) E(htio icrtia, Londini 1720. 


P. St. 


COKOLT.AltlUM 11 


563. ICxccssus aiitmn cuiusquo semioscillationis teinpovis supra tom 
ininiao semioscillationis in casu resistcnliue minimae ost 

notanto K arenm dcsccMisim illiiis somioscillationis. Qiiare istc exces 
opovtioualis cst quadvato aveus desc-ensus vcl otiaia quadvato toti\is av 
mioscillatioiie descripti. 


SOllOIilON 3 

.564. Cyclois igitnr, qiuic ab HiHa-.Nio apta est demonstvata ad isoct 
smmn pondnlorum producondum, lianc pvopnotatoiu in niodio rcsistente 
iplicata coleviiatum rutiono ainittit. ot banc oh roni in aove non iuscr 
si vol oscillationos sint valdo pavvao vol se proxiine acqiiales. Ex 
TO, quod niaioros oscillationos dintiiis durent, colligi licet veram envv 
iitochronam in bac vosistontlao l\yp{)i.besi magis esse cvwvam q\ia.m cycloid 
.loinaduiodiiiii srilicot cycloi.s in circulo oiusdoni radii, cuius cyclois est 
fimo puucto, contiuotur, ita quoqnc vora tautochrona in cycloido continebi 
quo oius CLirvodo a puncto iuliuKi luagis dccrescct qnam curvedo cycloi 


PKOPOSITfO 64 

PUOlir.EAlA 

565. Si medii resisieniia imrlim fuerit comhinSi partim quadratis celcriia 
'oportionidis, dcicrminarc molnm oscdlatormm corporis super cycloide M 
'ig. 66, p. 255), saUem in casv,, quo resisieniia est valde purvn. 

SOLUTIO 

Sit ut ante diametor circuli geueratoris CD \u, CP = '£ 
*cu8 CM=s. Ponatiir ccleritiis in C debita albitudini h ot celoritas in 
titiidini y. Potontia corpus perpetuo dcorsum sollicitans sit =,(/, ] 
isistentiao, quae est coustans, sit =h ofc para resisteutiae quadratis ce. 


ratum proportioiialia sifc = / nt ante; erit quaiil. 
i; (*t s rt iitfiue h valde parviun i-especf.n fh lain 
M C; erit 

, 11 , 

ili; = — (j(lx -I- nils !_ 
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At quia eat ok natiira cycloidis t/a = (irit 
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Celeritas maxima habctur, si fuorit 
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Dicatuv altitado dohita celeritati maximao in i) 
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Pomitur arcus UO = g\ orit 
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(tz 'I' jilc' ■ |- fflaj I?* 

) jj) soriem converse dab iif, supm- 
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V' 2 az ass uzySass 

^ Vn 

nsus ox il/ ; orit ibi r = 0 ol, ^ -- c iilcoqim 

Q nc aeV^ar. 

~ ]//; ‘^gk ~ I8r/P|///* 

’iniiliL roporitur urcus {ihcouhjis 
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1 hifl h non roporiaiur, ont u(. nupru U'mpim woinioKcilhLii^iiuH 

TtY^a 7r.(ioY'^>t 
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’cus doscoiiflus Me orit, 
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H descensus MO ponatur Jj! ot arcus ascensus CN =~ Jf', orit 


Tt) soqnento somioscillat-ionG est arcus descensus F ( 




ill a 


■\F/ 16 ha I') 

■Sic ' Sf,lc + 


Atquo gciieniliter \n on semioscilialione, quae ini 
asconsns esb 

.. 2uha , \n^kaB ■\)rE^ 

= 7. ',j sk sTfl 

Quare si poractis n scinioacillatioDibus dicatiir arcn 
arcus ascensua ultiniao oiifc 


sen 
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'Cftuquis voro, quo qimeiibot, sonuoscilhitio per j\fCl 

7c{<iE- inty-y^a 
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loco c eius valore substitute. (J. K. 1. 


UOBOLLAiaUM 1 

66G. Si ponatiir c = 0, ut locus prodeat, in q 
invenitur 

fl 

corpus ergo in quiole perinanere potest non solum 
quoqne in distaiifcia cis efc ultra C. Quaro in In 
ex statu quictis peuduU non oxacto Uuea vevtica 
angulo, cuius sinus est y, iiberravi potest. 

SCHOIilON 1 

667. Huiusmodi rosistentiam in aqua locum 1; 
ovincitur, qnippe in motibus tavdissimis vesisteni 
minime proportionalis observatur; in fluido vero prac 


‘ritatuni proportionalcin aliam non dari probaliilo osh, niai rosistent 
slantom. Confirmatur hoc otiaiu cxporimonUs a La llinio insUtutis, 
iiiODstmvit peiKluluiu in aqua extra sitinn vorticaloni in (piicte 
Here posfto. Qnod fieri non posset, si rasislcntia a sola colcritiife ■ 
at;. ICx oxporinienLis Nkhtoni, qnao circa ndardationcni inol.ns jicndulo 
acre iust.iLiil., conclutli potest glohi pliuubei dinnuitvi 2 dig. rosistent 
.stantein osse circ.itor nartom niillioncsiinani ^ravilaiis sou = -,^1 
ergo globus nio snspcuisus a linoa verticali aborrarci poi(?st ungulo 
rj 10"', qiii autoin error oat insensihilis. .Vhiior aufein oi sonsibilis 
poterit error, (pio minor simiilquo levior globus adliibeatiir. 

COltOLLAinUM 2 

oGB. Ad bnne ang\ilnm inveniendnm inservit iata aoquatio ox s\ipoi 
>65] dedneta 

h _ A‘ -/, _ jfi’A 

(J ‘iH(l '6(tli 

iiniii auguli, quo })OncluUun a linea verticali doclinaro polcst. At loe 
am piirvuui accipi conveuU-, (pm termini uoglecli eo mugia (iuiiL insoiiail: 

OOUOLLAlUDiVl a 

5(11). Ex uoiiiiationo 

)/»= iUflc{J-;-L) 

'ZijJ'jlt 4* 6/irtft 

lavot, quo maior sit arcua oscillationo dcscri])tns, oo ininoroin fiovi to 
n iShalc respectii 2(iEIm Atquo hoc in causa ost, quod liaoc resistc 
turn ill iniiiiniis oscillationibuB sentiatur. 

COHOr.LARIUM 4 

570. Qnia h cst nuiiierus tmn per hypothosin valdo parvus turn in 
bus fliiidis, ad quae liaec propositio cst accoimuodata, roipsa loro ov 

1) I. Diilosophiuc yndurnlis »Haf/<cwaticfq boiidiiu lfi87, Lib. II socti 

notn ot rc.sisteuUa corpoiuin funoi>o>idulonuii, Scholium goncralo. P, St. 
jKO.NiiAitDi Eui.icui Opora ouania IIs Mocbanicii 


Bceus, ill exprossionc toiuporis ovane-scot quoquo ha pr 
uuius somioacillationia orit 

_ TrY'iiit 7t B^Y'2 u 

~ "Yo 

llesisliiiitia igii/ur constaus non iminutiibii tonipoi’a oac 


SCHOLION 2 

571. Etiamai ergo baec resistentia constans ciiii 
celGritatum proportionali coiiiuncta con-siclorotur, calculii 
ncquo difficiUor. Nam ex celovitato luaxiuia Vc totus an 
dcBcviptus eodem motlo dcteniiinalur, sivc haec veBister 
non; iitrocjue oniin casn plane oadom obtineUn: aeqmiti 
hoc ipao scqni videtur hanc riisiatonthic legem in natii 
vero rcsistontiuB praobor lianc cl oam, quao quadrabl 
poi’lionalis, acbu non invemri. FUiida autom iain 
du])lioem rcsistoiiLiaiu cxercere observaia sunt, alieran 
propoi’lionalem, qmio in luotibus cclerioribus sola ( 
motibus taidissimis tantuin sonsibilem. Ilia resistont 
pavfciGulai'uni tluidi et por cam corpus do inotu suo 
culas eas reinovol; quain qiiadratis coloritatnm propo 
uoquit, Haoc vero rosistcntia a icnacitato fluidi ortun 
fiuidi inter se coliaercnl ct difficultev a se iiwicem 
corpus per datum spatium inovetuv, datus pavbicularu 
pvopoi'tionalis a se invicein divolli clobol; quaro baoc i 
poteubia absolute motura corporis votardnnto, quippe C] 
spatia auqualem ictuiiin uumerum in corpus oxerib. 
.sen vis motui corporis semper e.st contvaria et socuin 
niotus in corpus agit atquo ideo osfc vis taugentiali 
retardaus. At hoc casii iiatura a calculo oxceptio 
corpus quiescit. Quoniam onira haec vis est consfcau 
iu corpus qniescons ac in niotum; quiosceus antem co 
culas non divellifc, hanc vim seutire iiequifc. Accodit. a 
vis divectioui luotus sit contraiia, ea iu corpus quiesce] 
diroctiouem, nullum effec-tum liaberc queat. At si m 
iuvestigatur, taugens curvae semper pro directiouo x 


pus cU'tu fjuidscat, atque idoo calculus oUV’chiin huius vis etiiiiii in cor 
oaconte ostendit; hoc igitur casu a calciilo oxceptionem heri opo 
■pus poiululuin (ivgo i)or aliquod parvuin a])atiuui circa C in quioLe 
iiere posse idoo est dicoiidum, quia oius nisns versus G non sufJicil 
fciculas lluidi a so invieem se))aran(las. Quaro corpus quiosccro pol;os 
dibel. puacl.o illius spaUoli, otiamsi calculus ostondat otiani in ipso i)u 
corpus non in qiiicto persevoraro posse. 


SCIIOLION 3 


572. Ex Iiis, (puie parbini generalitor bradidinius, parbiin do cycloide 
mils, poi’spicifcur, qnoniodo in medio resi.stento in duplicata rationu ce 
im inotus oovjmris super (piacinujiio curva possit debonninari. Consid 
lus quidoin niodiiiiu resisions uniroruio el. jiotenfciani sollicilanloni (pn 
uabilnin; sed ox aoinuiUono rc.S()lvonda apparol. oam <[iioqiie ini.ograri pi 
iniodociinquo Linn niedimn sit dillbrino turn potont-i!! solliciiu.ns variiil 
ipor eiiini in acqiuil.ione alUUido celerita-l.i dohilii. v iinicnni ianl.uni li. 
lonsiononi. Erogriulior igiLiir ad alias nuMlii rosistcuiiiB liypoUn^HUH; 
a linn non jiro i|uavis cnrvu inotus potest didiniii, curvnu prinio snnl 
iondao, qiiiio delonuinationem motns adinittmil. Assiiniimna hie an 
ta institiitum nostrum eas curvus, quae ad aoipiatioumn hoinogcncam 
anit, in qua indel.erniinalao nlaqiio omidoni oblinont dimonsioiiuni iiiiiim] 
rcslstonlia fiieiit celeriiatinii exponohUH '"J.m })i’ 0 ])oi’Uomills, Iml) 

b aequatio 




10 quo sit hoinogenoa intov v ol x, dohot osso 


(h = xr”‘dx sen s =-. sou = 


si X ot s clatis (jiiantitatibus angoantur vol diniiniiantur, in curva, c 
ic est aequaiio 

tn I •» 1 

X = (r ■ ’ (.S' + /*}*"'" — r " 'A 

tus quoquo deterniinavi potest. In medio ergo rcsistontc in siin 
ionc ccleritatiim curva fit cyclois iclcoquo inotuin super ea dotorniine; 
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PROPOSITIO Of) 


PROBLEM A 

573. Jn mc.ho, quMl resistii in shuplici rafionc. cdeyilulum, ddr 
K^.dHnloyium rinpfiria super ajdoklc A ('ll (Fig. (IG, ]). 255) c.r/slc 
'pinni pofendu soIUcHonte uniformi. 


SOLUTIO 


Sit itoruni ut :mte diaiuctor circiili gnnonit;ovi.H 
('P==:k ct arcus CM = s. Ponatur coloriias in (I (lni)il-!i nliil. 
lorila.s in M altitiulmi i\ Potontia corpus jiurpoLito dcorsuni U 
i‘t rcaistentia =**'■ Fiat super pari-e yfiVC'doHCfuisii.s; cri!' iiui 

I ^ 


Poiiatiir 


orit 


ih = - 4. . 1 . 1 ^'’ , 

l/A- « \//c 

Vv _ w _ 
v'/c “ « ' 


kiA , , 

ei. tlv 


'dm (In 

,.a ' 


nude tit 


2kiulH =-^ ~~ (jasds - 1 - amis, 


fiuau aequatio itii dobet intcgrari, nt 5icto s = 0 lint 
voro super avcu CjY baoc habeiuv aequatio 


n yh 
y/c 


2ku(lu ^^(fs(h — auds. 


Poiiatur ii=:ps] hnbebitur pro doscensu 


sen 


"^kp^sds-jr'U-ps^dp =.^ _ yasds ajisds 
_^p(ip ^ ds 


integraiiflo 



dp -L y\hp--n^y[ii'^-- i^iKilc) 

til- '2lcf 3 l/(«=- 8 //a /0 - 1 /.;^ ii-y(n^-S;iah} 


I j'2a^»yii- n'^Hyv-\-f;as'^y(<: 
'i 'ika^Oc 


n ^Anyiu' - i/i- -J- 8//a/.) 

2 ]/(fr — 8</a4-) •(« \ kv — as — — 8 . 7 a A) 


bita significationo lii.(.(5rao C\ 


{2ari'Vk — ~\- -■ 


(( ^4t/|//;y — ^^s■ -| syia^ —^(jak) 

Y{n- — I fiykv — as - s^hn^ — 87a/,) 


s^O ot v^h\ fict IC liinc Hot 

a 

2 « !J ]//i' — rt .9 -f fjs^yk _ fiuYkv rt.s’-j-A‘]/(rt^— 

2 (( h y/c \‘l a yico — Its — slW — 870 A)/ 

a voro CLivvac parto CN pro asoensii corporis posito Cj\' = s halmtur 
•{uatio 

n 

inn [/A -t- nsyn -|- 7.s'“]//(' __ /-Ik l/Ao H- a** — .v 

2 a Al/A Vl a Yl't) h as -I- s — 6'7aA)/ 

ulo coltu’italA iiiaxio\uo, quae sit iiv 0, <lcl)\ta dicatur c, orit 


c 



Ufik - rt -h iV- 

Vl 7A — a — ]/(«“ — Utinli)/ 


Q auLeui acquatiouos locum uou habent, iiisi sit n"> 87 rtA seu 
i aocpiationcs a logarithinia ot quadratura circuli sinuil 

int. 

nainus osso k = evitnuo 

87 ’ 


PllOI'OSlTIO 05 

moBLmx 


575. Jii W((fio, quod reaislii in siniplici /-(ifion^ cdcy/fafm) 
uscitlnlorium corporis Ci/doide ACll GO, p. 25.5) 

(ju(m poicniiu solHcilmjie nniformi. 


SOOUTJO 


Sit itcrnm ut ante diainntor circuli gcMinratoris 
CJ*=x fit arena CM = s. Poiiatnr eolcritas in C dohiUi 

leiit-jiH in ]\l. jiltitLidiui v. Poloniia covpufi jjnvpctno dcovj^ 
fit rGsistyntia sviper pavto j-liUC (lesconsua; evit 


Poiuitii i- 


oi'ifc 


undo 6l 


dv = — ffd.t -j- 


(Is p j; 


yj: 


{isd.s 

a 


ds y V 
\/k 


yv u . 
yk “ « ’ 


V 


kid 


cl 


] 'ikudii 
dv= 


Ikudii «•» — f/us(lH -j- (inds, 


quae aeqiintio ita dobet integrari. ut facto s = 0 fiat u = 
vGi'O super nrcu CN luicc babotuv acquatlo 

2kfidH == — (f((sds — aiids. 
Poiiatiir i( = ps; liabebitiir pro tlesconsu 

2fcjrsds 2A'ps^(/^> = — i/asih -I- a/isds 

^kp(Ip _ (Is 
ap - (ja - 2 A 7 P ~ Ts' ' 


sen 


ntogrunclo 


up I !ia\ a ^ ■■ a - ^f/u /() 

2/,:~ '2k' 2l/.:rt«-. 8v«/.-) 4kp a -y(a^ - Hfi'a?:) 


^ '2(1'!) yk — fi^s \'^v ffaH'^\/k , ii - as -j- s H(/a?S) 

2/i.s'-j//i " -- •! rt j/f - ■ - •> |/ur — 


ita sigiuficntione U(;lovao, 0\ 


~ (rsVn -\- /j(i.r\^k) --• 


a linyki) — as |- \^{iv — 9 (jak) 

]/(«■ — I /I }//r — as — s y{n‘ — t^rjak) 


5 = 0 oi. v^-h\ Hot Kk ^yXa^bVk', liino Hot 

a 

2 an //.: - ««■)/;> -\- H^'Vk / I aVki: as - J- .s’l/(rt^ -- 8 

'2 ah]/ k \ ■! rt l//.- y — a s — s Y {a^ — 8 // a k) I 

voro oiirvao parto ON pro asitonsn corporis posito ON s liabotur 
.latio 

n 

2(u>V/r -p fl.s l/i) f/.s®]//,- / I u ]//.'!’ -P (ts — -.s /(«’* — ' 

2ah Y'c Via \Oci) -|- as I- s [/ra^ — 8//fi/;)/ 

lo colorltati iriaxiinac, qnao siL iu O, dolul-Jt ilicatur r, oi-it 


ff Vk 

n 

^(\(jk - ay 

\4,<7/i: - a — ]/(«* — Siya/;)/ 

antoiti aoquationos locum non liaboiil, nisi sit a^>^(jak sou k< 

^‘ > ftV *'■ logaritlnnis ot (piadratuni clronli siniul 

.t. 

amns esso k = eritqne 



Integrando ergo proclibifc 


"Vf,, 

V I/.-/ -ll-p-a Vs]//> 


[fjou miitata sigiiificatione litterao C] 

= 10 — I \A.aVkv — s) + la 
Fit igUur lO^=HuVhb\ uncle liabebitur 

, 4 j//i y — s s 


as 

‘{ayiiv — as 


\Vkh AVhn- s 


Apparet hinc in dcaconsn ccleritatem nusquani oftsc poi5se 
AVhv iiiaius osse debot <{uaiu s. Hoc ergo casu, si ccloril 
vealia, (.lescensus iniUuin fit imnginsmum. Qnare nbicnn(|Ui 
iuceperit, cclcritas in puncto infiiiio C evifc ^ 0. Atl me 
gaiKlum, si descensus fit ox pnacto dato E fuoriU{uc V.K 


idoocjuo 


lC=l-af-\- I 

^s~‘iyjcv -iy/iv 
f “-ij/Ay-s’ 


Fx quo intelligilm* semper esse dobero 4K/ca<s, quamo 
ubi s *» 0, debot cjuoquo esse n = 0. Maxima celoritas, qu? 
poucudo 

= SQU s 

a 

quo posito pvodit 

I q — ] sou s = 00 

2f c 


denotante e iiuinerum, cuius logaritihmus ost = 1. His ig 
arcus descensus esb realis, nullus est arcus ascensiis. At f 
CN celoritate iuitiali in C {iltit.udini h debita asceiulat, lu 
exprimeiur 


ex qua patet esse 


j^^yiiv + 5 — s 

A]hh 4 ]//cy-t-s’ 


s 

4 ]/// 


s -F \ykv < 4 Vkh et yv < Vh 


!st /t < g-, queni casuin iam tractavimus, resistoutia adhuc fit maior, 
L>}n innlto iiiagi.s coloritas in C orit = 0, si quidem clc-sccnsus g.\ 
iiito fiat, a.t([ue pj'o data coloritatc in 0 initiutu doscousus erit iuia- 
. Qniiinol)roin aoqiiatio, qnam jwo dcsccTJsti dedimtis, est iiiiaginarin, 
tans dctcrminotnr ox dato dosceusus initio. Sit igitur avcns C A' =- f\ 


Uj^-hjaPVk 
s = 0 erit 


n _ ^ [/(ft'* %{jak) 

-- Htjalc) a ]/(«® — Sfjak) 


I ... JJ- ^ 

'lav' }/{a^-^gaTi) « + /(««_ gf/a/j) ’ 


essot »=f); nam si v ost haec acquatio non valet. Apparet 

anc aec^imtionom contradicUoncm continere, qnia ‘lav mains esse 
uain/y/Z’seu posito s pro f. A.t esfc "= 2:i; atquo ita essot 

nod ost absurdiim; nam in vacuo cst tantum v=‘(j.r. atqiie in medio 

adhuc minor csso dobct. Pro asconsu antcin iiisorvit aeqnatio iu- 
pio ex ca totns arcns ascensns ON roperitni’ iaciendo v = 0, quo 

oclil- 

o 

gs^ ^(a- V{a^ - ^ g CQ 

'iab \c/ 4 figak)} b 


is igitur porspicitur, ai fuorit vel vel oscillationes poragi 

0 , quia post nullurn doscensum aacensus sequi potest. Qiiave nobis 
m reliqui casus, quibus cat simt investigandi; quia cuim iu 

ontia ost minor atque quautuiuvis parva assumi potest, oscillationes 
n’fici poteniiit. Factis ergo superioribus substitutionibus babemus 


— ds 


s 



pdp 

Vic 2 k 


nf* a rt — p(rt*— 

Lio priiicens: facloquc s = 0 ent I — 7. "7V 

lao sofjuontos corrigondao erant; nibilomiuus Kulbri coticlusio valot. 


Quamobifim 
P. St. 


iliiae aeqimtio posito q = V 


abit in banc 


Ponahir 


-_d^ 


,1?. 


I 

‘ih 


Uvfc'' 


f/ll _ ^ f,i 

2k ifk^ 


4 uia est (juantitas affinnativa, erittiuc 

ubi vW.| eat aram civculi, cuius taugona eat cxistcu 
stituto auteni pro q valore debito crifc (mutata signilical 


/C= l\\UvVk-asVv -f i/s-K/^ -h ‘ 

Pouatnr ad /C definiendum s^O ct v h‘, orit 

lC’=tV2al,V!i+ CN5, 

4 JifC 


1 ( 


quare erit 


I V^ahYh a 4 

l^(2fly]/A- — «s}/y 'I Jik 4rtl' 


Pro asceusu vevo per aveiim CN invenitnr 


\n 


l, ■ = , 

P(2ay]/fe + «,<}]/y q. (js'^yii) -i lik iaYki 


Posito mine v = 0 prodit integer arcus descensus 71/ 6' c 

' gsa Alik ' • a ' > fj.GP 
Atque totus arcus ascenaus GN invouiotur ex bac aequi 

^ gss a ^ 


<J-CQ 


Kx his aequaMonibus (juauquam videantur arcus asconsiis ot dcscc 
so auqnaloH, lanien sunt inaoquales; dautiiv euiin iiifiinti arcus, qu( 
WHS est oadoiti \ aUiuo pro uscensu alius accipi dobot, alius 

^ • i ]J k 

ccnsu. Atqno cum inliiiiti doiitur arcus tangcntis , tpiilibot conn 

posituin acconimodari potest. ITis enim sinntis arcubus in ordiuo 

at snreossive onnios arcLis tam asconsus quam ilcsccnsiis, quaiudin cc 

[Jlationcs peragit; mini quia aoquatio uivcnta ost gcnoralis, ca omnia 

nulcre d(ib( 3 t, in ipiibus corporis oscilla-ntiH celoril.as unquani ost 

ire in hac vesistonl.iao h;y'pol.hesi hoc liahetuv connuoduin, quod siatini 

libot oscillationo, ccnf.csiina v. gr., arcus tain dosconsus ([laun aset 

sit dcliniri. Sit arcus J), cuius tangciis ost ot posita ratiouo 

•t 7f h 

:ri ad poriphoriam I : a nrit oadom l.augons oinniiini liorinn arc 

7>, 7T -|- 7J, 2n “h O, ,‘l7r~[- 7) oi.e. 

arcu desconsus nunc priaiao oscillationis M C suini dobot arcus J) ori 


abscissa arcus M (J 


2a6 

tjas 


J>a 



-i>a 


cissa autojn arcus asconsus scqnontis .scu abscissa avens dosconsus socii 
lioscillationis orit 

. - rt In I- />) 

« -C . 

// 

ill modo alrscissa arcus doscensus in tertia sBinioscillationo erit. 

= c . 

9 

uo gorieralitor abscissa arcus dosconsus iu oscillationo, (piae indicatin' 


• 1 , ost 


h 

— e 
9 


— fl(u n \ D) 


0 simul est abscissa arcus asconsus in oscillationo, quae indicatin' mime 
(1 ad tompora oscillationum attinet, ca sequonti proposibioni resorva 
E. I 

I'.ONHAupi Euleui Opora omnia Ua Mochanica 3G 


(JOROT.I.AIUUM 1 


57*]. Nisi ei-go fuerifc fc > , oscillatioiio.s absolvi 

(iiiito primo flescmisu corpus acl quieteni rcdigilur, si vc 
Ai, si f'> oscillationes porpetuo cliirabinil., tpiia 

, - I- 7>) 

'‘c 

n 

no(pic {‘vanescore uo(|iio negativa fieri })otest'.. 


COllOLLAUrUiVl 2 

575. Arcus (Icsceusus se habefc ad avcuni soquoid 
vutiouo; est euim abscissarmu ratio 

. -Dn . -.i{nUi) 

ad 

0 if 

- >ia 

ideoque ipsovuiu avcu\nn 1 ad quae ratio non poiido 

COKOLLAIUUM d 

5(6. Atcjue simili raodo arcus descensus priinao 

Hixmii ascensas semioscillatiouis numero n indicatiio da 

1^0 

flst enitu bucc ratio ufc e'®* ad 1. Qiiare si numoi' 
duplo fit waior, haec ratio fit duplicata. 

COROLLARIUM 4 

n77. Arcus descensus quotcunquo seraioscillabioniim 

sUtuunt progressionem gcoinetricam decresceutem in rati* 
ideo iiitegn etiam arcus semioscillationibus doscripti ( 
geoinotrica eiusdem donoimuatoris. 


ftCHOLION 1 


Quia autoin pro I) iiifinili arcus accipi possuni, (pio a])paTeat-, qiii- 

iis i)ro arcu doscousua accifji (lol)cal,, sumo cuanni, quo k " 

■iVkh . , . 

is asconsus = S(ni oius absciawi 
c 

^kh b 

a (f ’ 

caau oat ./>‘ = 0 atquo abscissa arcus usci'iisus 


) GHSC 


-«(h H It) 

.. s njt 


ff(7r ■!■/)) 

2nk ^ 


n(. n -|- . 1 ) 


•l fik 
a 


0. 


taugons arcus ir />, (d. cum sil. •^O, dohef. ;r -j- ohso 
quo iiilolligit-ur n ~\~ U osso miniinmii amim taiigonU rospou- 
Dicatur orgo niiuiimis arcus iangcnli rospondotis Ji’, orit; 

7. Quocirca in prinia scunioscillaUono orit. abscissa arcus dosconsns 


sc arcifs ]\I(J 


m 


a ' '2 <i 


a(n-K) , 

f, »«l 


y SOU tangons arcus iC — orif. arcus dosconsns ju’imao somi- 


^ V 


isus priniao sou arcus dosconsiis Bocmidao scniioscillatiouia 



s descensus in semioscillaUoiie, quao iudicatur numoro n -\~ 1 , orit, 


gv,..s.io.m geoniotvicac evgo. q.uun lii arcus asoensus coi.stiLn 
iiator est r. ’ . 

COROl.LARIIJM r> 

579. liix bis etiani m qualibet soiniortcillabiono coloril.aa lu 
(' putast (letiniri. Sit enim iu somioscillationo, qiiao nanu'nt 
colt'iitas ill C dijbila altitudini orit ii-rcus usconsiiH 


qiii iipf|iiali.s ossfi (lebci. ipsi 


nine fit 


- K 


== 





y' 


2fih 


-.(U- l)rf 

Vl3 = e'^ Kb- 


Cplcvitntes ergo in pnnet-o G in aomioscillatiouiluifi succcaBiviH 
geuinetricam quoque constitiuinfc, cuius dcnominatoi' osl a ^ . 


COROU;ARlI3M 0 

5y0. Si H poimtur mimoius nogaliv'us, si'mioscilliitioiKia, ( 
mam faclne e.sse possent, cognoscxintuv; ui in soiniosoillatioju*. 
codeute aveus descensus esse debuisset 




COROLLAIUUM 7 

581. Si iu priiua sciuioscillatione cloacenBus liat cx pv 
.«upronio A, oi'it arcus descensus =«. Qitare o.st 






et coleritiis iu pimcto iufimo C sou Yb erit 


COROJiTiiVlllllM 8 


582. Si resistentia loro ovancacat. sou k ruovil. nuanlitas V('liomo 
glia, orit 




2 k 


yin ]/<{ 


11 Igitur sil T valdo iiiiLgimni, ^ nliiiu? arcus dosconsns ])i-i 

lio.scillatioiiis 


arena asconaii.a 




/iah 

// 


SCIIOIJON 2 

.58.1 l!]x aolutiouo luiius [)n»posil.i(miH inter cotoi’a inlolligi potest, (pii 
Mniispectioiio saepo ojuis sit ad concluHio)ie.s ox aoijiiationibiis dodiiccr 
in in casu /•' < jj" aoqualionos, (pias pro doaooiiau of, tiHcmisii invonii 
sunt coinparatai', ut ox ii.s ao(|ui viiloaliii* nreum iisceriHiis iioqnaltnn 
iii doscensiis; luun (ucLo ox utnujiio aoi|iHLtii)iio pi-odit 

it 

luo lioc ita so cinoqiie haborot, nisi doscoiiauB nocossario facorol 6 
dto autoni /; =*= 0 uiillua datiir asconsus ot aoqnatio pro dosconsu pro 
iiniuutanda. (hiaru nisi ox casu, quo » advortissonius h (laao ^ 

Picultor ox aoqmitiono vovitas cognosci potuis.sct. Idem (|U()qno accidib, 
oadeni bypothosi doscon.su ox dato puncl.o facto coloritaton 

icto (' iuvostigaviinus; posito oniiii s^O aoqiuitio ad absurdiini ded 
onim cst coiniinrata ilia anf|natio, at facto ,s*=0 non osLondat osso q\v 
= 0, otiainsi rovora sit v = 0; ii onim l.iuitiun torniini sunt iioglecti 
ibus rcporichatur s, cum roliqni v contiuontos oodoin iuve nogligi do] 
it. Inveiiiri ergo non potost esse i; = 0, .si s = 0; sod quia ox aoqual 
nirdum soquitur, nisi cssot v=^-0, ox hoc coiicliuli potost c.sso 
= 0. In aViis voro casibus, in quibus absurduiii non bam facilo perspic 
ficulter lapsus evitari potorib. 


HKOPOSITIO GO 

'rill'iCllKM/i 

fisl. ]n iiud/o tmifonni, i/iwd rtni^tif hi shuplki c 
.'‘iqH-y ojcioidc. AMC <)(!, p. 2;irjJ fh(n/ 
,s)»n7//rr L?(u»i ohihcs ((sccj/sits SifiJfir q/clokle CjS^JJ (icq 
l iuilui-, (jitklem poltitiia soUicit(i?is fiierit uniformis et 


DEMONSTIU'J'IO 

Pro ilrsreusu, si dicatur arcus 6'jl/ et ultil 

)} ^ V. iifil»etiir ista aeqiiatio 

, 9S(/.s- , ils]/i' 

((V — , 

\/k 

Ponatur = erit u at ipsa celoritas in M at(iuo 
ista aequalio 

.. , (jsds , uda 

« Vk 

in qua H cl .v ubapie cundcju tenenb diinousiomun ii 
natav iuitium tlesccnsus in E ot nvcns CE »» /' ot in 
sita. ita at (iai k** 0 posito s “ /, prodibit aoquaLic 
ct s ubiquo eimdcin diinensionuni uuuiGrum couat 
aoquabilur « limctioni unius dimensionis ipsarnin f 
turn teaiporis crib fuiicbio luilUus dimensionis ipsti 
ih. Kills ergo intogralo ita accoptuin, ufc ovanoscat 
(paKpii; mtlUas tliinmisionis ipsaniiii f efc s et oxiiil 
CM, In hue igituv timctiono si ponatnr s = /*, ov 
tiuictione aoquabiturque teiupus tofcius descensus iiov 
titatibiis coiistaiilibiis 7, « et k tantuni coinpositao, 
iiliu ipiaiiiilas punctual E rospiciens iiigrodietur. 
SC0USU3 per EC eadem expvimetur quantitate, iibicunq 
iitque ideo oiaues descensus uequulibus absolventur ti 
tenipus descensus exhibente pouatuv — Vk loco Vk, 
m area CXJi, quod proptej-ea quoque erit consta 
ureas aseeiwu pemirsus. Q. E. D. 


COROLLARIUM 1 


fjSf). Quia ii aoqualia of>t fiinctioni imius dlinonBionis ii)sannn f c 
[uabitur “ functioiii nulliiis diimmsionis ipsarum f ot s. Quarc si pon 
= nf, aoqnabituT " qiiantitati consliinii, in qua non inorifc f. Jn vi 
;o (lescensibus colcrifcatcs in punctis honiologis toloruni uvcuuiu orunt i 
aibus f proportionalos. 


COROTJ.ARIUM *2 

f)8(). Cum iu desconau maxima celeritaa sit, ubi est = inveni 
iictuin 0 S(Mi arcus CO ox aoquationo, in qini f ot s iibiquo oundoin din 
niitii nnmormn constituunt.; ox qua ergo crit s sou (JO ipsi f‘ ])ropoi 
is. In pluribus orgo doscoiisibus lam iinixinuie ccloritatos ipsao qi 
us CO arcubus doscenauuni totis orunt proportiotiales. 

COIIOI.CARIUM H 

587. Quia tompns por MC aoqualo est fuiiotioTii nulliiis dimonsi 
armii f et .s, tompus (pioqno per IC.V acqnabitur fiiiiclioni nulliiis dii; 
nis i[)sarum f at s sou otiam ip.sins f ot. arcus ICM. 

COU()fA,ARIUM 4 

588. Jlinc consequitur non solum tompora iniogroriini dcsconsuiun, 
iin t(?inpora dosccn.suum i)or partes similes arcunni i.otorum esse into 
[ualiii. SimiliquG modo hoc locum babot in nscenaibus. 

COHOr.LARiUM 5 

580. Cum igitur iam omiios descensus sint isoclironi qimm on 
onsus, etiam oinnes somioscillationos aoqualibns absolventur tompori 
pio in casu Ic > , quo corpus povpotuo oscillatioues coutiuiiat, on 

lolventur temporibus aoqualibns. 


COUOLLARIUM 6 

590. Cyclois ergo, quae osl curva tautochrona in vacuo, oaiidom 
etatoin rctinot in medio, (juod resisfcit in simplici rationo colorital 


Praetorea cyclois cjuoque tautochrouismum obtinefc in 
est couatans sen moiiieniis teinporuui, ut Nbutonus 
(§ 570). 

SCHOLION 1 

5f)I. ITiinc t.ripliceui cycloidia tautodirouiamum 
inonstravib in Princ. PhiV)^ atqua quod ad resistcn 
pvoport.ionaleni atfcinot, ex hoc dcmonstratiunom tbru 
descGiisibus, si arcumii partes i.oLis arcubus propovtioi 
locis coleritates, sint toUa arciibiis qiioquo \)ro])ortiona 
totis avcubus fuevint proportionales, si olemonta quo(i 
bus [jroportionalia, tenipoiu per ea eriint inter so aeqi 

SCIIOLION 2 

592. Etsi autem ex his appareafc toinpora tain a 
auuni inter se esse aequalia, tnineii dei.orminavi non pot 
8ivQ descousuuin sire asccnsiiimi, ncquo etiain teinpoi 
suum inter sc possunt coniparavi. Aequatio oniin relation 
ita cst complicata, ut ox oa oleinoutum temporis 
non poasit oxprimi. Pvacteroa oscillationos inHuito 
dotovminandis temporibiis calciilum valde fucilom re 
fifcentiac liypothosi nihil adinvunt. Nam etiain si arc 
natur infinite parvus, in nequatione 

I _ j[i 

V{2au^yk~nus-T(jssyh) fn? - 

quae ex superiori integrata oritur, ne unicus quidem 
ceteris. Peudebit autoin teiiipus ascousus a quantitat 
niodo ex his sit compositum, non liquot. Interim 
quo maior sit g cotoris paribus, eo niiuus esse tcmpin 
quoquG crescere, k vero cresceuto diniinui, qnia resisti 
igitur rosisteutiae hypothesi resistentia in motibus ta 

1) I. Nkwto.n, PJiHosophiae iiaturalis prhicipm mathematical 
sitiones XXV et XXVI. P. St. 


lodum in rcsistont-ia qiiiidraiis colcnbifcnm proportioiuili. Ex quo 
vidc'fciir, si rcsisloiitia in inaiore qiiam duplicata cidorif-nlujii i;ii(iouo 
in inoLibns tardissimis roaisteniiam ncgligi posan, al. si resisl,eiitia 
minorc rationc, utiain in inotibns taialissiinis vcsisteiibiam consi- 
)berc. 


PIIOPOSTTIO 67 


PROIJIXMA 

In medio qiiod remfif. in rnfmic muiripUcahi celeritaiH})!, 

menfi csl '2m, dvlerminoro mohnn corporis super curva C,]fA (l'7g. 6G, 
'n (jua innis fjidsqne CM proporlmmlis ost iMlcstuti uhscissne (!l\ cuius 
esl. 1 - m. 


SOLUTIO 

ibis abscissa CP^tr ot arcii CM^s oril 


J;as in 71/ dobiba albibudini />; crib rcHistoiitia in M = J'j'* ai;(pio itloo, 
i dGS(i(judovo pamitur super arcu C'd/, lvabobib\iv ista anqvuitlo 


dv 


— ffdx -h 


a"'v''‘dx 


lisn aiitoni super oadoni curva insovvib isba aequabio 


, , a'"v’'’dx 


voro aoquaiio soparationcni ndinitbol, si ponatiu* v — lx', prudibit 
I desoensu 

)/ t! /I 

■xdt — — (ax — (fax + - 

— Icdi dx 

/•"‘(i/ -I' 0 ^ ^ 


II rCui.KXi Ujiora omnia llu Moclinin'ca 


:iUi«o pvo asccusn liaec aequatio 

In qnil)us iieqimtioiiibiis variabiles / et a s(! liiv 
t pi'v ;( ope (luatUutuvavuiu pofisit deienniuavi. C( 
ilontla definiri dobet vid ex data celoiiULte ui pin 
in quo vcl descensus incipit vol ascensus linitur 
arcni descensus vel ascfuisvis respoiideiis f, acqii 
diinensiuuis ipsariiin f efc tain in descoiisu qu 
tioties diflcrontiales hoinogcncas. Hauo ob ram 
dimidiao dimcnsionia ipsavum f ei .T-. Teinpus 
quod est 

„ f ‘^f. = a"‘ f , 

J yv x'“ y if 

ae(|ual0 evil, fuuctioni -i — ?a dimeusiouum ipaariu 

sito . 1 ' = /' pvodit teinpus totius desceusns ut 
est toinpus totius ascensus, si quideni f abscis 
designat. Bi ponatuv totns aixus vel descensus v 

A ut /*'■”, erib teinpus totum vel ascensus vol dei 

Pluriuiu ergo desceusuum tonipova sunt in rabiot 
rum uvcuum deseviptovuin. Atque in oadoni rat 
iiscensimm iuter se; sed tempora asconsuuin ot 

coinparantur. Q. E. J. 


GOllOLLAItlUM 1 

594. Quia celcvit-as sen Vd aoqualis csfc fum 
ipsiinnn f et x, iu pUiribus desceusibus colerita 
sunt iu subduplicala rationo aititiuliniim, ox quib 
altitiidincs, ad quas corpus asceudens perfciugit, 
celoriktuiu ioitialium in C. 


COROIJAIHUjM 2 

595. Cum taui tonipom (lc.4ccnaus quaiii ascoiiHUfi ainl, iit 
dfi.sceii.suH aoqualibuiH iibsolvoutiir tomi)oriljn9, hi ?// = I .sen roF 

ipsis coUsiiUil-ibus propoHiomilis. Atqiio liuc hy])othesi punter \ 
iiscciiauiiin inter ho eniut iKupuilisi. Cnrvu luit.cuii erit cycloia, i 
osteiulimus. 

COROUiAIUlJM 3 
5i)G. Quia ost ds = ' , orif. 

^ ’ i - Hi ' 

Ex (Jim ])orspi(!itnr, iilai sit w/<l, cnrvani ytMC lore negativain soi 
piu-imlo I’st, IimiginarisMii. Semper ouim ciirva maior esse dcbel. qiiam i 


COUGEIARtUM 

597. Prai.'Loroa sompor dehot o.ssc (ls>d:c\ (jiiare, ijiio lioc, acc 
a* = 0, (lo))ot m os.so mimonis posiUvus. lliec noatra i)n)posiUo reqv 
m inter liiiiites 0 ol 1 eontinoutur. 

COUOMAIUUM 5 

598. In Iiis caslbus maximus ipsims a; valor orit a ibiquo evit i 
soil taijgcns voiiicalis. tfocquo loco curva babobit cuspiclein; altii 
ascondere nequit, quia, .si ic>a, forcfc (ls<dx, (iuod fieri noquit. 

COUOblAKJUM G 

599. Si m contincitur iutva limitos 0 cl .1, curva in CMuil.mbit lai 
horizuiitalcm atquo radius osculi in C orit 

sds 

dx 1 — til 

posite = 0. Quare radius osculi in 0 ei'it infinite parvus, si m< 

HI '»(==■• i, et iidinitu magnus, si w> 


COliOLLAIUUM 7 


li'Kj. 'IVinpora miiiiinoruni (lescensuuiu ct iiscoiisu 
>i ill iinita, si Iiifiiiito iiuigna 

iM-iit omo rjuliorum osculi in inliino puncio C j’lil.iuno; 

SOHOLIOjS' 

IH)1. Habemiis hie ergo exompUi curvanini pro res 
'lu|ilic;itam ralioneni celerit4ifcnjn touentc, siipor qiiibus 
ilctcniiinari. At si medium in miiiovc qiuiin duplicaUi 
hahehit taugentem liorizontnlcin aiiiiio idoo 
niiiiqimin finiri possunt. Quo autom in cxeiii])lo :ip})i 
rorporis in medio, (piod in maiorc quam dupliciita riilii 
iiivf'sLigare lubet motum corporis supoA- cydoido salU' 
si^tit ill qnadruplicata vatione celeritatiim. Hiiiu: voro 
pi'iu; aliis eligo, tjiiia in ea celoritas conimodo ]>or serl 


PROPOSITIO 68 

PKOBbKMA 

0()2. Jn medio unifomi, iinod resislit in qumlmfili 
d'lfimiiioyc lum deseeiisiiin qmmi (isccnsiim corporis am 
-IWi (t’ig, GG, p. 255). 


I’osit.-i potcntia iiuifomn covpua perpetuo cleora 
et iii-cu V.U^s erit ox uatiiva oycloidis a 
f in 'V altitudini v atquo ex. 


dv = — 


^ a *■ 'k^ 


at pro ascensii istu 


(i ' '/-a ' 


}10 — OI.'I I’l' IW iWJ'jlUU Ki'JSlSJ IjN IK 


^ro dcscensu poiiiitnr 


u-if. 


w = 


— k"dz ^ 
zds * 


- k^ddz k'^dz^ 
eds ' z-dl 


lOHito ds consliinie. Quaniobrcin liabobitau* 


khldz - ; 

a 

juao nnquaiio in ani'icin cortvorasi dsiL 

///S^ /;//«* 


' ^ ^ '2 :\al{r^ ^ 2-3-5-(5flVc' H-.16- 


7 a'/c 


'^ 2 * 3 . :> • (f- 8 • Oft®/;* 


Ul coii8t!tnl.G.s f ot h clotcriiunaiulas <|uaGnitiU’ valor ip.siiis o posito s-- 
srit ovgo 

kVt 




!jt fjnin, fii 8 = 0, cst 


r 


, y®f /5 h^da 

: 


)ropl,or dv ^ -I- orit 


zds 


:*(/s 


/>® _ /c®;*® 
A®“ 


bf 


piao acqnatio onin ilia congmil.; ('Wt ergo Zi = — Hoc aubstiluto eri 


1, os* . &//S® _ 

' 2« ■•■»«*» 3-3 6a*it*'^3 '4 ■ CnVc* 


V 


1 


bs 


tfS' 


bgs* 


3 c 8 


OS 


k* ■*" 2 -'sat* 3 -'i o> 2 ■ 3 6 ■ 
ro ascensn voro [)0.siio — s loco s habebitnr 


— otc. 
ate. 


l,-!is*_bi,s\, g*s^ _ , bgy _ ^ 
bgs* , 


7 , b8 osi _ bgs; ..oyi_. , ^tc 

^ 2 •Safe* a.4«fc* ' 2.3.6-0a»ft' 


ilx his aequationibus totua arcus vol descensus vel ascensus invenitur 


porKitiir r = 0 ;i(qiio vsilor ipsius s inv('Htigctur. (It 
valdo magna, orit arcus descensus, qiii eil 1^, 

_y 2 (ih ^ 

At soquens arcus ascensus, qiii sit erit 

j/ 2 rt?* Hah^ ?>{){ (t^h^V (j ^ 

^ 'V '7 ~ ^ \bOgV^'^V‘Znh 

Q. E. r. 


COROLLARllJM 1 

fi03. Si ergo resistentia ost quani minima, erit smr 
ct ascensus sen arcus una- semioscillntionfi doscriptus, i, 

‘zV^nh 

E-y F = -^y- qnam proximo. 

Vo 


COKOLLAIUUM 2 

fi04. Diftereiitia autcm inter arcus asccusius ct dose 
R- /''=» 

(iQa/o“ 

(Jiuivc (liiicvcntia inter arcus descensus eb asconsus 
suminae arcuum. 


1 ) Eflitio priuceps: 

r na*b*Yff 

Evolvcndo arenm s sm.ndum polo.statos quantitatis Kulbuuh ia s 
2fl 3«*> ’■2-3.6n>V 3‘. i + 2 : 8 Tf, • 


terminum 


_ 

2-8 o'-O-s «»/>;« 


neslo.it l,oc,|uo valoro,,, «,officio„tis mombri lertii voro fracUouo 

2) Kdmo princeps: A'i''*. J 

Vo l 6 //i‘ ng^k^yiah 


SCHOIJON 1 


Ex his pcrspicitnr in medio rnrissinio, quod n'sisl.it in (nuidriiplicatii 
cGloritiituin, (liUbrontinin intor arcus ascensus ot dosccuHus proporlio- 
5SO biqnadrato sumiiiae avcuuiii sou 




60 rt/-=' 


iitom vidimus in modio nirksiino. f|nod in dnplicnln, mfciono coleri- 
3sistil;, osso arcum doscensua 


1 aacensns 


Y'^ab 2 a 6 

I'i ~ ; "T 

Vo •'*/?* 

p __ V^ub 2tt/\ 

Vo 


?';+ 7 '* = 


et, 1^—1/'=--- 

/o 


iBjrFy 

c^k 


Qnaro in liac rosistontia ost dilToroniia intor arcus asconsiis of. de- 
nt fjuadratum summao arcuum. Atquc in medio, quod in simplici 
jcloritatum. rcsiaiit, si fuovit ranssimnm, osi. 


\/'}nh . ita\/b , :ru\/h 

VJ/ “ , H- ■ , - Ct /' »=* , — 

Vo Vo 

Quare orit 

j, ,, itaVb a(/?+7'*}l/« 


)routia inter arcus dcscGusus ot. asconsus esfc ij)si suminae arcuum 
malia. Ex quo coiiseqiii videtui* in medio quocunquo varissimn, quod 
in 2;« - multiplicata rationo celoHtatuin, diiroroniiani intor arcus 
ot descensus super cycloide proportionalom osso potostati aummae 
ascensus et descensus, cuius exponens sit. 2m. Atquo in hac rosi- 
b3'pothcsi coniectaro licet fore arcum descensus 

— 2 m ah”' 

ascensus 

r, Y2ah 2 • 4 '6 2 



Unde 


^2 T'J 

"■3-r.-7----(2w 

Quolles ergo m Pst mimcriis intognr sen nunior 
n.cqn.T.tio inter E — E et E-\- h'\ fit si m ftiorit 
fnictionis , per niebbodiiin iiitcivpolfiti 

(Jouuucut. A.cad. Petrop. A. 17.30'), invostiguri p 
constat, si 2m Inerii miincvus impiir, valovoni In 
(piadraturam circuli, ((uemadinoduni otiiiin in c.fisu, i 


SCHOLION 2 


GOG. Quod quidein nd ipsam propositioneni iittinr 
arcus descensus ot ascoiisus SLi]ior oyoloido in toll 
arcuuin, in qiiotuplicat-a rntiono celontutuin sit rosi 
minima, Nkutonus lu Princ. domonslmvit^). Atquo 
Gx ipsa ncquatione 





derivfue licet. Ponatiir cuim 


y 


fjr 

i'a 




nbi Q evit qvianUtas valdc pnvva prao h el 1-lr 


pro descensn son 


l) Ii.FiULr.Ri ConimftMatio 13 (indicis Enkstuormiani): ])c pr( 
quanm lemhii gaurnles ittgcbrnicc dari uPfjKcmU, Couiraont. i 
1738, p . 36; LEnsiUKbi F.vlkhi Opera owuu’n, series I, vol. I I. 

2} I. Nkwton, Eulosophiac nnlimilis principia malhcmatict 
XXXI. P. St. 


= + ... 


U 

2 a 


^ — J " "(2ofc)"''' ■' 


igrali ita ucct'pto, uL ovancscat posito s=^0. I’ro (leacen.su ergo crit 


',/ (2rtAr 

iscoiiau 

~ ^ ~ 2ft ~J i'^aky’' 

v=^0,' o(, (jiiiii. time proximo eat s ~ ponafcur 

Vn 


(1 

1/2 ft6 . 

— //* 

0 


(/« 

(fq [/2 a 

ft Vn 


'lnb — (fss)‘ 
{2alif' 

1 / 


- 7.s-s)"'rfA 

' 2f/6 

J t 

2aky“ ' ’ 


I'ln pofili inLcgnilloiumt ponatur a==I/“"^- At (piia in lioc ipaiiia 7 
ipaiiruin Vh ot a sunt 2ni (llmcnisioncs, habobit q huiiiairiotli fuvinam 
JuociroiL orit arcus descensus 


a a.sc(Misus 


•go ba})id)itur 


/,; == .y isiir 

-Vo 

Vv 


F=2Nir 


K .p /a)3m 

— t ffW 


mvus N obtinobituv ox formula 



ah — ffss 
2abh 



intogrationom ponai'Ur Atqvic kaoe est ckmiouatvatio illius 

quod in praoceckmte scliolio ox induotiono dorivabanuis. ouim 

iGi'us rationalia, quofcica ?a fncrit numevus integer affirinaUvua; at ai 
Aiioi Kur-Kiii Oporft omnia Ila Moclianica 


2m fuerifc mtmerus integer inipar. inventio iiunion N n 
peudobit. Generaliter antein valor ipsins q cum hac oxp 


congruit. 


2-\-C>---2mah"‘ 


PROPOSITIO 69 


PROHLEMiV 

GOV. In medio, quod resist it hi quadriqdicala ralione 
corporis super citrva ylil/C (Fig. t>7) cx data pioicfo A dr. 
locis celcrifos, inreuire celeriUdcm ehisdcm corporis drsc("iis-u 
pioicfo E hmpicnth. 

SOLUTIO 

Posito CP=^ .f) cl- (hM = 
delapsi coloritna in Jl/ iloliitii 
quantitan u orgo i)or bypotho 
lani si corpus dcHConsum ox 
incipiat, sit ccloritas in Ai 
Aoquatio voro luotinn doionn 

(fu = — (jdx -h ^^2 > 



qiiao (lat valorem ipsius v, ubicimquo dosconsua incopent 

xddH 


du — <jdx + 


Ponatiir r = u — q; erit 






OX qua aequatione propter 


. 7 I ^dds 

du==>~qdxA- -j.r 


)| \n'. I Li nuii’.iv njlVJ^iU itljojcai I'j.n l J'j 




nltiplicuta poi' c dai hano inlogralein 


3 /'« . 1 ) 

(- =c(i-\-q j 


e *’ ds 
Ic^ 


prndil. fmntata significationo littcrao r;| 


'/ = 


ifuli 

Ire 


a orili 


c I- fe 


>/»<*• 


ds 


i> =■■ H 


aoqiiafciono integralia 


a/* utt» ’ 

c ~\- jc (is 




ft ,A " 


. aocopta, 111. ftvanoscani jiosilo s = 0. Sif. nunc altitude ccloritati ii 
ta =«, si doHcoiifjus ox A fiat, at alUtndo coloritati in C dobita, s 


Ufi ox I'l fit, h; crit h = a— • Mx quo hahebltuv 


V = X( -- 


9f'u‘l* 

{n-h)k^e' 


S/'ml* 

AH («-&)/«'** ds 


•go coloritato in (J, nompc Vb, invoniotiu* puiictnm ./<7, in quo dcHconsu! 
nx hac aoquationc 

2 J'ndt 

(a-hWey 


u = 


valor ipsiiis s dabit arcum OMK Quia igit.ur datur per s, ej 
quationo coloritaa corporis ex quocunquo alio puiicto debqisi supe; 
'tilfO inveniotur. Q. E. I. 


COKOIiLAUlUM 1 


(ioa Si viilov ipsius v ita immniotiir, nf. tain in 
(Iciioininiitore b sine coefricientt)! appiu’cal, prodibit. 


V ■-= 


b — a-j- 

[ufe ^' rf.s-r-c j ■ ' 

h — a — 


'ijudt 

fe ds 






AUino erit y -=0, si cst 


khi 


a -1- -- . ■ b. 

2 (u it I Zj u 'I I 


It I e ds — ti 


COROLbARlUM 2 


600. Quia cst 


(In — ■ 


uMs 




ddx., 


• I iid$ 


orit buiiis acqiiationis per e nuiltiplicalan inUif^n'al 


Judf -j'uilt 

W <= (tc *’ — gc p *’ il% 


integralibus ila sunitis, i\l eviuiescant posiio s vol x 


du gdx udsS 
a /c* 


atquc hinc 
Qimvo erit 


/■?-*+ j 


'gdx 


f,„u 

'•m • C U 

c * =.= . - 

a 


mule dx loco ds in uequuUone supeviore potest iiitroi 


C0R0LLA.R1UM 3 




). >Si fiu'ril quaiH iniiiiida, evanescot jr. ds prao /r ct, 




V „ „ - („ .... Ij)c " ™ « - (a - /,)(l -I- 
/c (juanLitatoiii ninxiiiijun. Quamobrom erit 


h-\- 


'■2 b fid! .S' 


— a — 


\iafu(l!{ I 2fHds\/, u \ 

+'‘-V+ 'V 


1 + / 


. Cum iiulom sil. 

nonUim tuinporiH 
(U 


COUOhliARlUM A 




iiatloiKMH juitom 


n proximo 

It 


, , , idds 

(I n (fdx -\- 


it =■«*-//:»; 'I- J > 

f uds " j{(i — ffo:)d$ 


ds Ic^ds 

k^ds 


SCHOLION 

Quoimulmodiiiii liyjmtlicsis resistcmfciae quadratis colcvitaiuiu pro- 
is jirao aliis liypothesibus oxceptii eii, quae est constaii-s, liaiic babet 


pniorogativam, ut corporis super qiiacunqiie curvfi u 
\ocis ex aeqiuitioue curvae possit (lofiniri, ita liaec. v 
hoc prao reliqiiis excelHt, quod ex dato unico do.s{ 
omnfis descensus et asceusiis possiut dotonuiiuivi. 1 
upoiatio, qua hie iisi suniiis, non succedifc iioque ad 
qua iiidetcriiiinatae a se iuvicein sepurari possimt. 
stentiu constans ost siniplicissiuia eaiuquo soi|nifcur or 
tat, urn cst proportioualis, it-a post lias pro siinplicissii 
est hahouda ca, quae (it iu quadruplicata raiiouo colo 
ex Ills parum conimodi ad iiiotuin in line resisl-out-ia 
ohtineri, quia unua descensus tau(iuan\ datus accipi 
aeque ost difficilis ac quisque alius. At si plurcs 
et inter se comparautur, acquatio 

dv^ — (jdx -y ■ 

i-eipsa tres vnriabiles inipUcat, nempe praotor v ct 
puucto C, quae iu variis descensibus variatur. (^laro 
aoquationis ad banc aequationoni 

du=^ — (jdx+ 

vcduxeriimis, quae ad unicinn desconsuni SjjectfLL, i 
vuriabilium lioc modo tolUtuv. Praotorea opo iaUiis 
inter so comparari possunt, quod in allis roHiatontiuo 
tiori {)otest. Atquo hiuc eiiuin niuHa pvoblcniata iuv 
bypothesi resolvi possunt, quae in aliis onniino Lruct 


PROPOSITIO 70 

PROBT.KMA 

G13. Si resistentia fuerii quam minima rcspcdii poU 
ei proportionalis potestati cukunque. celcrikdum ^ ddermk 
quacunqm curva AM (li’ig. 68, p. 303). 

SOLUTIO 

Desccudat corpus super curva AM deHcensus ir 
natur super ase verticali abscissa AP== x^ arcus y 


in’. i>iuLu iunvii ourivii, UAIA biiNKA IN MEDIO KESIST'ENTE 


303 





^orsuui traheiia =.7. Sit coloritas in M dehita altitudiiii v ot resi- 
bidem ita ut i-esistentia sit proportionalis potestati oxpoiieiitis 

itatum. ilis po.sitis erii. 

, , V^ds * 

(I V - (i(lx — --- : 

• A-’" ’ 

rosiatontia ponitur valdci parva, orifc toniiinns 

ir 

ter oxigiuiH aUpio pra))tcroa v = (jx (plain 
Snb.Htitiiatiir ox loco v in Lennino orit 

A-"‘ 

o’" ,» 

’’ “ 

nili niodo adlinc projiius 

ignilin, ita simt aecipionda, ut ovauoscant posito x = 0. Jfinc ergo evit 
I , f/"'lz'“dfi m(/^"‘fx'“'^dsf.v”‘ds /V"j('s’}^ 

. asfl ■ " " ■ ' * " “1“ " ' I* etc 

; Yyx 'ilc"‘(/x Yfjx 2 lc^"'t/xYff-‘^ 
iiipufi doBcoiisufi per AM erit 


,*«. - 1 


.p"" 


sscensus ad (ixiim piinctuin 0 (l«’ig. fi7, p» 2‘J8) usqno desidcretnr 
^census ox puncto J^^ facto, ponatnr puncti A’ supra C altitudo 
CD'^a, abscissa CF = x ot arcus CM -= S] quibus positis hie 
superioroni roducotur, si ibi loco x ponatur a — x et —ds loco ds. 
altitudo coleritati in 31' dobita vocetur v, crit 


— ;. 3 », A® ~ x'f^Uls f[a — xYds quain proxinie. 

) intcgralia ita sunt accipienda, ut evanescant posito re == a. Atquo 
or arcum E3i ost 

= _/ ({a^xY^ids f(a — x)'"ds quam proxime, 

^ /(/(tt — jr) 2 k"'*' *' 


Simili motlo, si coqms ex (' super (Uirvii i I', a 
qua aa iHiuctnm UHque p(!rtingere j.usHii,, «';um 
haljebunt, si motio loco /■"“ pouiiiur — uh 




atipie teiiipus ascensus per ;1/ /'> 


- :rr- 


ommbus his iutegralihus nuoipie ila iLCCt'iti-is, iit 
Atipic hoc uioflo tiini aescmisiis corporiH huimm' 
(iseilhitionos super ciirva itlunoii in nuuiio r.iriHsin 
Q. K. 1. 


COlUMA.AilllJM I 

bia. iVjJparot ex his, ipiod <jiiitloni jJiu’ ho iiil.ell 
rcsistonte super cnrva AM (Kig. OS, p. OO.’J) a('si'.(!i)il!i 
luiiioroiii, i|uaiii si corpus in vacuo siipur eiuloin 
tempos in medio vesistenio niains est ipnun U'.in)» 
vacuo. 


COUOLfAUiaM ‘2 

(il5. AUitudo coloritati in piincio inlinio (' (!' 
dibit, si in expressionc ipsius v punaliir a* 1). U 

((imni [; 

posito post inlogrationein .supra pi-acscrlpto mode 
J[u — -xyds ita capiaUiv, ui eviinesciit posito .r 

/•Wl . j 

w = (a — xj-uls, 

si post iiitegrationeni pouatuv ;r. = a. Id quod lui 


COROLI./VRIUM 3 


At pro ascoiiftu coleritas corporis in (/, qua ad J') usque nscondore 
ita orit altitiuliiii 

o’" , ' 

'=//" -I- 

Bgrale ita accipiatiir, ut ovaiicscat posito atqiie post inte- 

poiiatur x = dj . 

COHOLLAHlUil I 

Sit altitude de))ita coloritati corjjoris in C = }i, qiiani iiim descoii- 
KMiJ iicquisivit et qua itornm snpor oaJem ciirva iisccndct; ponatur 
H! dosccusu porcursa ut ante « ol altitudo, ad quaiii asccMisu per- 
- il\ I'lit d quantitas valdo pawn aiquo idoo 

o'" 0"‘ ' 

“I- 

'ii/rt- at 


COIUJM.AIULIM 0 
Quia tempus dosconsuH per EM est 


alibus ita accoptis, ut evaiicscaiit posito .');~dd, orit tonipu.s per Jl/C 




= ( j - /{a — a:) 'ds / fa — .(■)"*(/ s, 

lia ita accipiaiitur, ut ovanoscunt posito x = 0. AUpio siniili modo 
.1 orit tcinpns poi* CM 

\ Kui.ioiii Opcm omnia II a iMoclianica 



COltOi.LAHlUM 0 


ni9. Integrum ergo tciupiis vel clcsconsus ^'ol asc(;i 
bitur, si in his posterioribus fornnilis poniitnr po.sl. iiii.o 


SCHOLIOX 

G20. Satis iam expositis iis, quae ad niotuni corpi 
invenifiidum pertinent, progredior ad quacstiones in vers 
datis, quae incognit-ji simt, investigantur. Kt 
bniiismodi probleniata, in qiiibus lex accfilcia.l.ioniH f- 
datur et envva quaevitur, qmio motuin illi scalar I'onN' 
medio qnorunque resistenle; potentiaiii vero fibsolutn 
stautem et dcorsum dircctam assumeniiis. 


PROrOSITlO 71 

piummx 

G2l. In meido, quod n'sktil in ra/wnn (juacnuf/na n 
inve/iiie ctirmin yiJI (Pig. GO), super t/ita corpus ifa f/ru 
punctis M cekrUatem haheat dehiiam (ddlmlini, quae (((‘(jmdi 
deuti PL da(ae curvue BL. 


SOLU'l'iO 

Posita AP=x- et PL = v dabitur aoqualio inijor ;i 
PL datai?i. lam sit arcus A!\l = s ci' exponens ratio 
ritatura 2?j/, cui resistentia est proporlionaliy; quibiiH p 



rfy = ()dx — 

./ /.m 


denotanto g potojitiuin unil 
lieutoni et k oxponontoiu 
igitur aequationo cst 




I V per X <lavi ponitur, vaviabiles liabofc a sc invicein soparatas 
•GO sufficit ad curvain qniiesilani AM constriiondain. At quia ds 
lius esse debet quam c/.r, no curva AAl flat iiuaginaria, 0])0i’tet, 

<lx — l '''d 0 > D'''dx sou 


bi ost 


dx 


tyir 

yir'-v” 


dx 


t'dv 
///.’" — y’~*' 


AAJ tangoiis fit voriioalis; nt iibi 


dx < 


A-’"dv 


AM oinnino part( 3 ni liabcro iioquit. (i. K. J. 


COROLliAlUL'M I 

(Jiiin, ubi curvao HL tangens est vcrUcalis, sit £/y«-(), orit in 
iidonio cni'vao AM. 

<>»=■ - 

iieto corpus doHCondoiis luaximani vol niiniinam iiabcbit celoritaLciii. 
hoc curvao AM punctum sit imaginaviuin, oporlot sit gk'" > v"‘ 

OOJlOiibAlUUM 2 

Si ciu'va BL alicubi incidat in axoin AJ\ nt ibi sib evit 

rvao A AT respondonto £/s = co, si qukloin m liiorii mnnonis affir- 
Jloc orgo loco curva AM liabcbii tangontciii hori/ontalom, in 
a desinot. 

COUOLLMUUftl 3 

llabeat curva AM alicubi tuDgonteiii horizoutalem; ovaneacet illo 
•ao ds. Quauiobrcni erit 


Ex ipio fippavet in loco cuvvaQ BL respondoul.o applIcnJ; 
atque ibi curvao HL taugontcm fove liorizontaloin, quia 
niaiufi eiit, qnam dx. 

tlOKOMARlUM 4 

G2b. Curvae AM taugciis, uL vitliuuia, vtu-iicalis 

_ k’“(b) 

Quo igiUir cuvva in initio .'I, ubi celerilas sit iuiU!i, Iiai; 
calem, oportct. ut ibi sit dv = (jdx st3u y = //.(:. H'n 
unguli, quern curva BL in A cum AP coiistitnot, orit = 


(i2G. Cum sit 
orit elouientuni tcinporis 


COROT, LAUlUiVl r» 
, (jk'"dx- t'di) 

d$ (jk"'dx — 

Yv o‘'‘ '■ 1 


Quocirca tciiipus doscoiisus per AM crit 


W" _ 

{2«i~ f 




1 

■i 


SCIIOLION I 

G27. Si curva BL super AB ascondei*cl', tiau curvi 
vergoret atquo loco dosceusus problomati satiHl’acorot 
curva. Fit enim hoc casu abscissa s; nogailva ideoquo o 
quaniobrein habehitiir ista aequatio 

, — yk^'dx — k'"' d V 


quae ovituv cx aequationo 


, , V"‘((s 

dl’^-lldx- 


ituvam aacensuft contlnonto. Simili moao. si curva BL ita eat compara 
rursiis ascemlai., turn curva AjM quoqiio sursum dirigotur et part 
)sconsn partiin asceusu coiulitioui pracscript-au satislaciot. 


I^XIOMPLIJM 1 

028. Si quaerafcur cuvva ylilf, anpor cpia corpus acquabiViter nioveat 
iloritaio scilicet altitiuliiii /; debita, crit JIL linoa recta parallela axi ^ 
,qne v=-=h. Hauc ob rein orit 


ude soquitiir Unoain A M foro roctam iucUnatani ot cosiuum auguli, (tui 

h"* ” ^ 

im vorticali AP constituet, fore posito 1 pro sinii toto. Quo igii 

aior fuGi’it h sou coleritas, qua corpu.s ferri debet, eo minor erit augu 
im vorticali AP, atquo si tuorit //"-« ///!•'“, turn linoa quaesita ipsa c 
U’ticaliH ylP. At si ?/'* maiov proponerotur qiiaiu turn solutio pcv( 
irot ad imnginariiiiu, ad augulnm scilicet, cuius cosinus ossot maior si 
ito. Tempufl porro, quo lincno portio yl M dosconsn absolvitur, erit 

,s' 

KXKMPLUM 2 

629. (Juacratur cuvva AN, su})or qua corpus ita doscondat, ut e 
ileritas in siiigulis punctis .sit ut radix quadrata ox altitudiiie AP, quao 
.'oprietas oinni uu)tui in vacuo conrpotons. Erit igii.uv ii = «.r ct 
aquo substitntis lial)ol)itnr 

ot ■ 

ji constantis additiono non cst opus, si m<l. At si ciirva 

actoria super linoa hori/onta-li por A transeunte descripta; super qua cor] 
:> iufmita distautia, concursu scilicet tractoriao cum asymtoto, descensi 
icipit. Simili modo, .si ?« >!!, curva formam habobit tractoriao similt 
emper autoin esse doljot « < //; ex quo porspicitur corpus in medio r( 
■ente non tantam acquivor(y posso coleritatom qiiantam in vacuo. Deii 


quia (Is maiuH esse (lebet quam dx, ovit {y — «)f"> 
t’undius (lesceudere ucquit quam per altitiidineni 



quo loco carvae tangeus orit vcvticalis cui’vaquc punctiin 
Tenipus auteni, quo corpus per arenm dosroiKlil,, o; 

_ /' 

' * Yax (1 — 2 ?«)«""' 

Quaro nisi sit nKj, tempus uon potest esse llniti 
magnum: nam si w = ^ , curva crit oyclois deorsum 
vcrtice J corpus perpotuo permaiiobit. 

COROlJjAmiJM (i 

fi30. Perspicitm* ergo in medio vesistento nioiaini non 
posse continuari, ita ut celeritatcs se?npor sint in 
altitudimim. 


COBOJJ.AHIUM 7 

G3I. Kx his apparet omnes curviis lioc niodo ii 
tangentem liovwoutalem. Quamdiu ovgo vadiviH osculi ii 
tudinis, corpus nunquam clescondet. At si radius osc 
quod Gvenit, si H*<y, turn corpus descoudero poterit; 
tempus fib fiuitiim, intelligitur. 


SCItOLION 2 

G32. Si corpus ex J descensnm incipiat atque cui” 
non fuevit Vionzont-alis, turn ipso motus initio rosistonl 
ibi dv^gdx. Qiiamobrem quo loco A i\[ curva prod' 
tangentem horizontulem, curva BL, quae in y\ conveni 
esse comparata, ut in ipso initio sit sou taiq 

cum axe JP augnlum consbituere debeb, cuius tangc 
ouim curva AM non augnlum acutum cum yiP coi 


escctulendo Heinpor csso dobet v < <jx\ in modio cnini rosistento celeritas 
uaciinquo ullitudino acquisiU minor cst celenbtto, (pme in vacuo ox oad 
Ititiulino acquiritur. Povro in modio rcaistoui.e corpus mniorem coleritat 
:quircro non ])ot(.'Ht, quaiii si per lincam vovticaletn delaboretur; quia or 
nca vorticalis osi, brovissiina ot citissinio desccMisu absolvifcur, corpus qu 
linimo rcsistoniiao actinni csl. oxjiositnni. Qiiamobroin in medio resistc 
.irva B fj il.a dobet osso comparabi, ut v ubiquo sit minor quam altiti 
obita ceicritati, quao a corporo in eodem modio resistonto per A I' cadei 
cqiiiritur. Ubi oniin u hauc altitudiucm mipcrat, ibi ciirva yl /V fit imagiua 

SCIIOMON 3 

633. vSimili modo res so habot. si pm ascoiisii dotiir curva Ba 
'’ig. 70), cuius appliciitao PI, sint altitudinos do])iiao coleritatibiis coiqu 
scendontis super curva invonienda Al\f F, \\\ ])nnct.is d/. Dictis enim AP= 
^Ij^v ei. A ]\1 = s orii. 

. ~ijli”'dx — P'(iv 


^0 igitur (is sit negativuni, oportot, ut dv haboat 
alorom nogativuin, i. o. ut curva.//// contimio nd 
xom AJJ convorgat. Doiudo oUam —dv mains 
3se dobet quam fjdx sou tangons curvao BL 
biqiie cum axo ylZ-* uiaioroni angnlum constituoro I'ig. 70. 

sbofc, quam est i.s, cuius tangons est »*=//. Ncquo 
oro hoc aufficit, sed praetoroa —dv — ffdx niaius esao debot quam 

ve dinforeiitia inter -dv ot t/dx maior osso dobet quam id 

ostroma conditio hue vedit, ut BJ, sit minor qinun altitudo debita celevit 
uam corpn.s in P luiberet, si ox A cclorit-ato altitudiiii // // dobita per . 
scendissot. In asconsu onir)! por linoani voi'ticalem corpus pro ratione a 
adinis percursao minimum coloritatis detrimeutum a resistentia patitur. 
3SO autem puncto D angiihis ABB tantus esse dobet, ut eius tangens 
= g, quia pvope punctum in quo celovitaR est nulla, resisteuUae effec 
vanescit; sin voro iste angulua essot maior, curva AIIP in E tangeni 
aberct horizontalcm, uti in praccedento schoUo qnoquo de descensu momiiti 



PROPOSITIO 12 

PltOBT.PMA 


634. Si dctuy curva AM (Fig. 71), super ffua corp 
venire curvani am, snjier qua corpt(s in medio resisicnlc 
iu a aeqaalis sit celcrikdi in A el sumtis (Dcuhus ./ 
ceieritaks in shujidis 2 ninciis M cl m sint quoque acqiu 


SOIiUTIO 


Dnctis axibus vcrMcalibus AP oi, np oL liori', 
= AF = l ct- ap = x.-, proptor onrva 

nofjuatio intor s 




laics in punclis 
b (ii. colcritat.cH 
ludini V. Sii- jk 
soUiciiaiiH /; ul 
oxponoutis 2 j» i 
orifc pro niotu ii 


Fig 71. 


(l l) s .— (JO 


el pro (lescensu iii medio resistonfco super curva ma 


dv =« (pix -h • , 


U"*(?S 


m > 


in qua aequatiouo si loco dv et v substituanlur val 
inventi, prodibit 


— (;({( = — (lie 0 


Quia autem datiir aequatio intor I ot s, ai loco / c 
till', habebilur aequatio intor a; et s pro curva quae 


COKOLLARIUM 1 

635. Si ill curva AM punctum B fuorit iiiitiiv 
altitiulo supra A = , Imbobitur quoque in curva 

sumondo arcum amh AMB. 


CUROr.L/VlUUiM 2 


63G. Ex solutiono apparct esso scmpor dxxU', quarc altitndo up m 
orit, qiuuu altitndo P; in medio oniin rcsistcnte maioro opus est altitu 
ad eandoin celoritatoin goneraudain quam in vacuo. 


(J()1101J;AIUUM 3 

1)37. Quia in cuvvia AM et am Kumtis aequalilnis arcubns colevit 
in illia locis aunt acqualoa, tompf)ra. qnoquo, qiiibiiB ao(jualG.s arcus vlil 
am dcacrilnmtur, erunt aoqunlia. Atqiio ideo tcmpus doscensus iu m 
resistento per bma acqualo est tonipori descensus in vacuo per BMA. 

OOUOEIiAIMUM 4 

fi38. No niirva Inna liat imagiiiaria, oportct, ut sit nbiquo (Uk 
Hanc ob rom dobot nsso 

d t -\- ~ >!! sou gk"'ill < gk"‘ds (h — (}t)''ds. 

glc 

Hoc autem ita ho babot, si fucrit 

gt'dl < (fff — l) ')d$, 

qui C6t casus, si f ovanoscit ot pertiiiot ad pnnctmn a, nisi f alicubi ha 
valorem nogativum. Quocirca ad hoc tautnin est rospiciondiim, ut pimc 
ft fiat roalo, quod ovouit, si (fk"'<U non mains fuorit quam ((}k"' — b’")ds. 


COROLEAIUUM b 

039. No igitur curva am Ihit imaginaria, ante omnia nocesse est, u 
b < IcVg. Sit in piincto ./( ds = adi] ei'ib « niinierus unitato maior fit ideo 

(jk"' < a{ffk’" — IP) sou h < /•■]/ - -„ - ■ ■ 

Si ergo curva. MA in A iiabcat tfingontcm horizontalcm, dobet ossc b< 
propter a = oo. 

tEONiiAiii)! Kulkui Opora omniii. Ua Mochauica 


COROLLARlL’aM G 


G40. Sit autem, si fnorit ds^adt in puncto yi, 

a 

erit iu ipso puncto a 

dx = .\.y ^ ^ (la. 

It « 

]Toc ergo casu ciirva (un in a tiingent-em liabobib vorlicaUnn. 

rjOHOLLARlUM 7 

G4t. lu initio motus in B fit h = (ft sou 
erit dx ^ dt cuvvanim olemontis sunitis iieqiuilil)iis. (^uiro i; 
punctis Jy et & aequaliter eruiit incliiiatao. 

SCHOIAON 1 

642, Quia curva am non ab.soluie cx curva .AM construi 
pvaotevca uossc oportct celeritatom h\ pv\ucto /I sou dosconsns 
si in curva -4il7 aliud descensus initium nccipiatur, alia invoniotu 
Curvao orgo BMA et hma rationc unici dcsconsus tantuin il;n, cc 
coleritates aequalibus pevcursis spatiis «int iutov so anqnalos, ol 
pvuKtis initia descensus ponantuv, baoc convonioni«ia non am 
habebit. Non igitur dantur duae curvao, supor quibiis dosconsi 
datiun ]iiiiict.uin «s((ii6 inter se congruniit, altora in vacuo, alto 
reaistonto constitute. 


EXEMPLUM 1 

643. Sit AMB Jiuea recta utounque incUnata, ita nt sit 
qnaeratiir curva amb, super qua corpus siniili inodo progi'cdiat 
rosistente quo super A MB in vacuo. Posito autcni ''' locf 

a 

seqiicns aequatio iutor x ct s pro curva quaesita amb 



« 



ds. 


.’I .L (kI; — r/s)"‘+i 

« ^ o« + -I ' 


cuius iutegralis est 


,| |)J'. iwuiu J. UxNuii ouriMt iJAiA liS AIKDIO RRSISTKNTK 

ctuni a fiat imaginarinni, oportet, ut 


fuerit 

U 

[\ a lmb(;bit tniigoiitoni voriicnlom uoque proj)tovcEi b maiovein ha])pre 
valoroiii. ronatur igitur corpus aupov liiiea iiioliuata TiMA ox taiita 
1C dcscendisso, ut flat 

t acquaiio pro ciu’va amh, iu (^ua iuitium descensus in b ost capien- 
l)i cat ds «= adx, sou aveus amh orit 



(«-i) 

.. 1-1 


tontia fuorit qimdratis colorltutuin propovtioiialis, orit ui = 1 icieoque 


raudo 


d,. = + 


(f/l>(cc — 1 ) — gs)it}: 
fl«k 


-■= (/« — 


sds 

c<k 


X = s — 


.vs 

2(xk 


t acquatio pro cycloido super basi borizonbali descripta, cuius circuli 
)ris diaiiioLor cst 

A 


COItOLURIUM 8 

Sit ergo super basi liorizoiitali CB (t'ig. 72, p. 316) descripta cyclois 
irculo gouoratore yfiVC’' ot sit medium resistens in duplicat.a rationc 
um, cuius Gxpouens sit =k. Si nunc in circulo ANC siuuatur chorda 
J ducaturquG boi'izontnlis PNAF ct ox Al tangens JUT atque duo 

40* 


corpora ponantiiv doscendeve, alloruiu «npor M. T in vacuo 
curva MB in medio resislcnte, nmbo hacc corpora aoqui 
acqualia spat-ia absolvent. 

A 



EXEMPLUM 2 

G45. Sit curva AMJi (Fig. 71, p. 312) cyclois clooi-ani 
cii’culi goncratoris diainotor = evifc ss ct I = 

Ifis orgo 8u))sUtutis prodibit pro ciirva amh eoquons aoqual 

7 , (2at --.9ssy'*t/8 , 

vcl ftl totus aveus yli/J7, qm in vacuo dosconfju a.bsolvi p 
ei’it b «= ideoquc pro curva amh oriotur ista ucc[uatio 


No igitur haec curva in puucto a fiat imagiuaria, oportet si' 
vel altitudo arcus JB minor esse debet quam (j\ uam 
arcus AB =—'1’''^, turn curvae amh tangens in h orit ver 
sit cuspis cycloidis, orit ^ sou c=-f7, ot si sit praetc 
quo curvac amh in a tangcirs fiat verbicalis, babebituv ista 


7 _ I ssy'^ds , 


quae curva in duobus pimctis « et 6 habebit tangontes vo] 


OOKOLL/VKIUM 9 


G‘IG. CJnin igiiur corpus iu vacuo suiDor cyj^loido ita tlcsconclal, ut 
Blevatioiios sint spatiis percurreiulis proportioiialos, eauclciu propvictf 
fcbit desconsus in modio resislcnto snpor curva hnia, Hi initiuni ilosce 
vatui iu puuclu h, (.juod per aetjualioiioiu y.d curviim am(i dutovuiiuc 
, scilicot amb ^ c. 


COUOLl.AJUUM 10 

G47. Si in cuvva AMJi u\iiid dcHCOii.sns inibuiin B capiutur, tota c 
b alia reperieUir, (piia in oins acquiiLiono longibudo ai*ciis Ai\lB c 
jiur. Qiiiiro, oliaiuHi C3'cloi.s ait cuvva LaiiLochrona in vacuo, curva 
s iainen non nrit iu medio resistenbe, quia pliiribns dcsceusibus ft 
IB loLidem curvao diversae iu medio resiatonto respondouL 


SCIIOMON -2 


(i4H. Onvvao hoc oxomplo onituo sunt eae ipaae, (plus Clav. llvutM\ 
Conun, Tom. H. pro iantoclivonis iu ni(*diis rcsiKtonbibiis iiivoidli;‘) 
,ul ipse domoiislvavili eas ([uaoHito saUHracevo non pOBSC. Coiennu OJ 
3lligitiir Himili mode iu medio roHisi.oubb curvain posse invuniri, aupov 
pus iiscoudoiido codom modo movoatuv qno super daUt cuvva in vi 
b Guiiii puucLa A ob « inibia usconsus, illud in vacno, hoc in medio 
iifco, sibqiio colcribas iiiibialis dobita altibudini h; liabobitur pvo curva 
i aorpiabio 


d.c = dl-- 


[b — fflY'da, 


(pia aoquabioiio iiitolligibur curvam (mb non liori poHso imagimiriani, 
1 curva A.iM B talis fuorib. Nam (juia, no curva ennb sib inmginaria, 
icb dx<ds, hie dx iniiius osb quam dl, quod per so iniinis osb qnan 
si linoa AMB (it linea vorticalis, altoi*<i amb poborib assigmiri; nam 
L AB^=c orib h yc et s = /; qiiavo pro curva ivmh invonitur isla aoqi 


dx =■■ ds — 




1 ) Iao. IfiiiiMANH, Thcoria (jeneraUs molnum^ qni nascunlur a poieiilns qiuOiisi'is in o 
',siytC)dcr ai/enlibnSi Oommoiit. tieail. sc. V^ctrop. - (1727), 17‘2y, p. 13y. V. HI. 


cmufj iutegralis cst 


q‘“ ~ ' . q"‘ * •'■ ' 

Accominuiloinr liuen acquaUo ad vcsifiloniiain (|nadrntis celevitatn 
nalom; lid- m 1 i(loo(|ue erit 

_ {c— S)- — c- — r.).s’ -|- .ss 

- 2J,- ' 

cjivae eat ad cycloiclein hoc niodo: descvibatuv cyclois A MB (t’ 
circulo geueiatoro cliuinetri JC=^^ supor liiisi liori'/otitali B(.'; 
arcus y/jV=«A- — c; evit Jl/ iniliuni ascoiisiis, cx ((iio [)iinci(), ai 
.MA usceudat oolevilate alUUi(Uiu (fc dcbila, in uiodio vosist^jnto 
vatione colevitatum oodcm nioilo luovebifcur quo in vatuio oadi 
initiali sursuiii ascondoiis verticaliler. 


PROPOSITIO 7.‘J 

PROBI.KMA 

640. Si jfoleulfa fticril tmformh ei (Icorsmn direcia mcdniniq 
(juacmique muliipfka/u cckrUatiim nsistaly deturminara vAirvim j 
mpu (Ilia corpus iksccmimlo secuudniu horizonlakm A U acquabiliic) 


SOLU'l’JO 

Sit A ciirvae punctmu supromiini, por quod dncatnr axis a 
coluntasqno, qua corpus liorizontnliler progroditur, sit dobita 

Suinatur abscissa AP = x, applicati 
arcus ylil/ « s sitquo corporis in 
dobita altitudiui v, qua coleritate 
uiontuni Mm^ds pei-currct. Erit e 
dy ita corporis celoritas per Mm, 
ad celcritateiu horizontalein Vb, It lid 

IhW^ 

laiD ait poteutiu solUcitans — //, oxponens resisteutiae «= 



_ - - U> .MivuiU liESSiS'i ICNTJi] 

v"‘ 

resistentia = „• His positis crit 

a 

•v 

quae aeqiiatio, si loco /• valor aubstituatuv, expvimet naturaui c 
quaesitao. Sit aiitom (h -=-pdi/; erifc 


Quocircii habebitiir 


t) -- l)p‘ vt d-x di/ Yip' — 1 ). 
'■Ihpdp ^ ijdy Vijy - - 1 ) ~ . 


'2hL"‘pdp 


quae separata (UlL 

<{ tf ^ - - 

— 1 )~ +• ' 

Ourvao igitiir (piacsitiu; soqticiis orit constructio; .snnito 


ei’it 


Q. K 1. 


flic"' ]/( — I ) • . p‘i "> + 1 

-fd-'-pdpYijd- 1 } 

•/ «//,-"■ |/( p^ - • I) — I'-p^" ^ 1 


(lOliObl.AUITiM 1 

G50. Si loco pp rostitualui* ” jiiquo per v doRiiiantiu’ y et o‘, erit 

>'-f , ■ 

J fjt>y(i,~h)~v”'Yv J ,ilc"‘]/(v-b)-i"‘Vv 


(jh'"y{n — h)~ V”' Y’ 

Similiquo modo hinc orit n.rcu8 


s ^ f 

^ <fle'* Yiv — 


^"•(iv ]/« 


f/fc”' Y{v—i})~-\}'"Y^ 


:iiimio aiitoin !" loco pp orit 


et :ttque = 

Vh Vb ' V{v-i) 


COllOIiLMUUM 2 


051. Quia aequatio 


_ J;"‘dvyi> 

’ " ijh-'YUy-- {>)-v'“yi> 


separata, ex ea aolntio pavticuUivis quaesito sa 
tieudo denoiiiiiiatoreiii 


iiiKle orit ipsa celeritas Yv constans. Sit (U'go v =- 
atquo i(lo«) 




<]}x'’‘d:c 


ilk" 


pro iimni vecUi ineUuata, ut supra lam iuveuiuius (t 


(!UKOLi.AIUUM J 


652. Quo autcni corpus data ccloritato, ((luu 
liovi'zoukliter progrcdiatnv, ex aequatioiio V{c — b) 
iudf» c. Qua inveuk babobituv iuclinalio rectae salii 
])ovis iuilialis Yc in A, fpia aoqimbiUtor per rocifim 


COllOl.IAlllUM 4 


653. Si vesistontia ovanescat corpusqtui in vuo 
ideoque 

{'dv , 

~ ) (j ^ ^ 

atquc 

dx Yb 


lutegranilo orgo fiot 


d \j =-. _ - ' 

Y{(J(^-\-{j:i' b) 


}l = Yh[ga 4- ,jx ~ b) - ^ Yh{gi 


y ■ ' g 

quao est aequatio pro parabola, quam corpus proic 


EXEMPLUM 


Si iiiodiuni t'noril vjirisyhnnin atque idoo /.■ valde niagnmii, crit 
1 i , w”' Vv 

rein liabebitur 


2]/6(u“M , j'v'^dvVfiv . .« , /*. 

!l — ~- ,y' ~'~J (fk'“{v~h) ‘ ■' ' r/ V _(r7:"‘-)/(u-6) 


posteriori aoquationc csl. qimm proxiiiK? 

dx]/i 


' (f^x'*dxyt)x 
y{gx-U) 


' in ne(jnaiione 

t! If ^ . 

/(«-?.) 

m dat aequaiionein inter ot // pro cnwa quaesita. 


i'llOPOSITIO 74 

PRORI.EMA. 


, Invenire aimim AM (l-’ig. 74), super qua corpus clcscemlcus in medio 
G TC.sisicufe (icquuliiliicr dcorsuM proffrcfliulur existentc poieului uhsohda 


et deorsum directa. 

SOLUTIO 

lita abscissa AM^-s sit ce- 

:jua coi'pns unilbrniitcr closcciidcvo debet, 
iltitiidliii h. Fotcul-ia porro nniformis 
(Urocta sit q ot altitudo dobita celoritati 
= v atcjue rosistontia ^ crit orgo 

dv ^ (jdx — - • 


A 



autem osso ut Mm\ MN = 


undo erib 


Ex bac orgo 

41 


tint Riim'ui Opoi'a oimiin II y Mocljanlca 


aetiuutiunc cvit 


ds 


da.- j/f 


Vb 


quo valuie iu iieqiiatioiie yiibstitiifco luibobilur 


. , v'‘'*\{{x ,1 _ 

dv — ijdx /- hcu d:i — 

k"‘ yh 


ic"‘ d 0 yu 
Yb - v"' ■ 


guauiobieui crit 


‘ h''Wlvy'if 


{• tuhyb _ ^ /"'( 

~J (jh^'‘yb - r’" Yv' ^ fjb- yb V"' \/ 


atqiie Jipplicata 


f' lc'''dvy{v~b) 


J (jh'‘\/b-v'"Vv 

Ex qiiibus acquutionibua coiistructio curviio ijiiju^Hiiiio ooul 


CO]iOLJAUlUM 1 

G5G. Ex liis tribns aequationibns, h\ dusitlurctiir iuiii 
tantum consistens, aecipi poto-st ea, ex cjuii vuloi' ipsius v> 
terit iiivouiri, isque deincops in altenitra ndiiiiuinuu HiibH 


G57. Qviia aequatio 


COnOLLARlEM 2 


dx 


k"‘dv yb 

jy/i'" Yb — u"‘ ]/u 


indeterminalas a so invicem Imbeb soparatus, polorii Holi 
Unei'i ))oiiei\do 


fliiT Yb — V" Yo = 0. 

Hinc igitur orit 

9 a >11 1 

ideoque 


I t/1 

Vi 

jJiMX A I 


Satisfacit ergo liuea recta inclinata, si corpus data celc 
moveatuT. 


BCTIOLION 1 


i8. (iuod ill pi-aocodoiiLu ci. hoc pvobloimito linea ronta inclinata solu- 
praoljcat parMcnlavoni, v.x eo intolligi potosi-, quod in medio resistente 
incliiiatii invoniri poHsifc, super qua corpus aeqnabiUtor moveai.ur, ut 
(§ 628) osicndiinuH. Tlio autoni ipao casus iitriipm problemati satisfacit; 
11 corpus Hupor recia aeiptahili motu iiicodii, tarn hoir/onialitor quant 
liter aetpiabiliter quoque proniovetur; ((uin otiani secundum quaiu- 
I plagam aequabiliter Ibrlur. 


cnUOLLAUIUM 3 


)9. Pro vacuo [it /■ cvs. Qnamobroni erifc a: ^ sen v = ijx atquo 
d.S =.-= Ot 

Vh Vb 


.equatio intograta dat 




‘ip/.-r — /*)■' 

:u,Vb 


cbot pariiboliun cubicaU-m recUficabilcm, ui. Hupva l§2r)B] iam inveuimus. 


PKKMPLUM I 


)0. PonaiuLis roaisiontiaui ipais celeritatilnis propovtionalom; orit wi ™= ^ 
e 


X == 


_ r dnVbk 
•J (f yh k “ V 


m t . 

(fYbh — v 


urn absciaaaruni in no puncto accipiatur, ubi v cvanoscit. Ex hac autem 
iono prodit 

i_ / ~x r 

_ . </)/«_ HOU = = 

gYhk — v 

' hoc ipsius V subatituto luibobitur 

]/(/(! -cW'iyw 


Vel cum sit 


ponatiir v = n-; erit 
(jime integrata dat 


dDyiov 

gYhJc — v’ 

t 

gybh — uu gYbl' — uu 


m qua valor ipaius v ante inventus snbstitui potost, (iiio p 
inter a- et s. x ^ i i 

EXEMPLUM 2 

ideoqTO “ duplicata coleritatnin ratif 



glVi-vYv gkVh-vYv 

Hums posterioris aequationis integrals est 


ex qua oritur 


atque 

Quocirca orit * — l)e*'' ]/l) = j j/j_ 

yv^Vgk{\-.iis)yh- 

qui valor ill aeqiiatione <,.1 ... . 

pro curva quaesita. aoquatioiit 

SCHOLION 2 

<iC2. Queinadmodnm in his rln..i 

si'per quibiw corpus motuin vel onrvas c 

“• '«», b «„ i “r"” <1. 

inoblema resolvi potest, si co 


^ g^Yh — vYv 

u 

qU ^ gli Yh 
glYh^v^v 

ii \ ~8* 


uamvis aliani plagain iiC(iual)ilitt3r progivdi dobcat; ipsatn aiilem quacstioae: 
Ilia nilill concinni ox soluUouo dodiici potosl, liic omisi; utquo ob oandc 
iiisani [)rol)lonia isoclironao piiranMiiricae in medio resisteiite non attiiif 
.diiuigam voro bis, in qnihus cclcritahini qiuiodam lex proponitur, n 
arum curiosum probloimi, qnoil a noniino adluic est tractatum, pro med 
csislcntibus; qnod pro vucno iiropositnin no probloma qnidera est. Quaerit 
cilicet cnrva, su])(n- qua corpus ad datuin puiicinni maxima ccleritate p( 
ingat; in vacuo onim corpus super qiiacunquc cuvva motum in codem lo 
einpov eandoin obi.inol. coloritatom. 


l^UOrOSlTlO 75 
VROULKMA. 

GGS. Inier onims mrvus immla A ct C 75) iimf/entcs dclcrniimre c 
iMC, saper (jun Korpus e.v A ad C descenders maximaiii ucqtdral cekrifat 
xistente vesisfodia in qiiaciinqite nndf/plicaUi raiiono celo'daliini ct pclcniia v 
ormi dcorsum icndcntc. 


SOLUTIO 


Quo corpus ad punctuiu C 
naxima cum celoril.aio porvenial., 
;iu‘vao quaositao ALfC duo qnacqnc 
ileuionla Mm, mp ita posibi. cssc 
lebent, iit corpus ea porcuvrondo 
naximum accipiai. coloriial.is incro- 
nontum. Nam si corpus per alia 
demonta Mn, np maius acquirorot 
:cleritatis augmonfcum, niaioroin qiio- 
|uo in 0 habiiuriun ossot cclori- 
)atcm. Por mcfclioduin igitur rnaxi- 
noriim positio olomonborum Mm, mp 
nveniefcur, si olomcnia haec cum 
i>roximis M.n, np cumpureutur efc 



celoritatis angnienta, quae per ufcx*aquo genorautur, inter so aeqiialia ponan 
Ducantur ad hoc ad axem vcrticalom applicatac MP, nmp et pn siut 


.’liMhi'iita uxis Pp, pn aeqiialia. Ducaiifcur 41104110 v('i-l.ic.n.I('H /!/ 
nivvafi I'ioinenta normak's jnf, v(). lam sU. jiotcntui. KolUcifaiiH ^ 
ivsistonti.U' =1', ipsa resistciitia in vivtiom' o.t'U; 

allilmlo celcritiiti in M dcliiia =i>. Uis positis oril, iiicromoiilui 
por Mm 


•t iiurfwiH'ntum altifcudini.s coicrit-afci (lebitao, duin ooi-piis por «///. 

/ . ir/' 

{vpff.lif/'-- j 


)it f( 


— ii.mCr — , 

J j.u, 

l)inn L’lgo corpus olcmeiita Mni ct couficit, aUuUuIo v aoi-.ipit. a 




At elemeuta Mn, ni.i percurrcndo accipioi; v augmoikmn 




Quilius silii aoqualibus positis habol>itur 


" - »-im, - .v,n) + („ + ,. ,up_ »“ __ 

Kst vero M)i — = nf ot 


atque 


V + ;/. MF - ,-!/« )"'« v" + m-n tf- ' ' ■ MP " 


‘i in — I 


V -f- Aip'— ■ j\ti 

{v -h g. MP' _ jii jj^y ^ ^ 

>mic vero l.is valoribus substiUmmlis provenlet haoc aonualio 


li' 


<■(«/•- - in-y.MP,no ■ Ufi - M,n ■ m,u) « 0 , 


il/ H • u/o — iV m • m,n = »ii >nf~ Mm ■ mg 
) triangnla nfm, mFM ot mijn, fiGm aimilia est 


r m F • m H 


iil.iue 

m g 


iUtut.is et per diviHO prodit 
f m F g Cl 


”{m 


>n mg 


^ — HI n Mm-gG\ , 

) mg A"* l 


cqiiitl.ionis duo )iriorji. mombra Hunt, dilforenl.ialia primi gradn.s, tor- 
■ 0 , quia diiroronUali secundi gradus aequipollet, reiici potest; fict ergo 

m-(f-MF-ii(j (n(i niF\ . 

+ — ,r- = 0 

mg \wg Mm' 

mg-M? -mF 


Mm 


I 7 W* A 

-I- 


noqiiationo detonjiinutiir posilio oJemcntoniin Mm et mfi. Quo 
nnbolis utaniur, sit A.P=--o-, PM^g ct AM^-^s; orifc Pi)=:ipn = dx, 
/ ot il'/«i==ds prodibitqne 




ds 


vero canoiiica oHt 


dv-^gdx— , 


i loeo gdx ox suporiore aoquatioiio substiiualiu’ 

— vds , (hj 
mdij ^ ds 

. , vds , du . v‘’'ds ri 

' mdij ds ^ /v" 

mdvdy , , du . mtFdy ^ 

})ds et = w; ovit, ut soquitur, 




U =ss 




I - IH 


h' 


Jp ds. 


I 

hx hoc u obtiiiebifciir ergo vicissim v = qm vo.Ior in aiipori 

vtgpdsV(l ~2J2}) -h vdp = 0 

.siibstitutiis dabifc aequationem inter et s et consequontor int. 

Ad ciu'vani autem constniendam hoc modo coinnubLii 
o.Mtn dji=2^(h habentiir hae diiae aequationos 

mgpds V(X pp) q. ^dp == 0 


iin ui 


et 

hx ilia est 


W 


ds = 

qiii Viilor in hac siibstitutus dat 


mpdv + vdp = _ 

-ppj 


Haeo divi.a per r-y ,it i„teg,abilis eritque intograle 

^ 


seu 


gk” 


Quocirca erit 






V(oip+ya-pp)) 


mgds 




et 




atque 


mgdx = 

p'h<!p+ya~pp)) 


iitgdy = — — fg 

Ey nnli -1- Yu -pp)) 

lubus aequationibus facile est rm. 

vani qnaesitam construero. 


COIIOLLARIL'M 1 


GG-l. Si rjuliim osculi ciii'vae in M versus axein divccf-us vocctair r, erifc 

(hj _ dx 
' da r 


:quo valore suljstifcuto liabotur 

mqdu « Imqdv 2v 

sou 

da r aa r 

vofo vis nnnlriCugiL corjxms in hac ciirva luol.i, cuius diroctio est ab 
j clirocta, eb osi, vis nonnalis. (jnavc iu ciirva quaeHita vis centrifaga 
conii'iiria vi uomiali (ib so lial>oi. a<l virii jioiirialciu ut 2in iul I, id est 
cxpoiions [jolusUiUs cidoniaUs, cui rosislontia est propoiiioniilis, ad imilaLem. 

GOROf-IAiaUM 2 

605. Hao igibiu' oiunos cuvvao parto concava aunt dcorsuin dircctae. 
ia oniin via nonnalis diroctio doovsuin reapicit ot radius osculi in eandom 
.gam tondit, concavitas curvao (pioquo dooisuin rospicero dcbet. 


COHOGLAUIUM 3 

600. Jii mudio roHiHloutc in siiriplici rationo colovitafcuiu erit 2?}i“=l, 
ic ergo casu vis contrit'uga, acquaVis esk ct conlvaria vi norinali. Quamob- 
11 cuvva (iimosito satisfacions orit ipsa proicctoria., quain corpus proiectuui 
ero desevibit. 


667. Quia in aoquatiom? 

mgcls = 


COltOI.r^ARlUM 4 



i>(-i -j>pyV(f<p + /g ~pp)) 


Joterminafcao sunt sepavatae, tres .solutiono.s pavticularos inde obtinenbur 
imam dat aequatio -1-/(1 — pp)==0, quo casu coleritas fit infinita ei 
iiovis recta satislacit. Secunda est = 1 sou quae est pro reel: 

rizontali, ofc tertia est p = i), pro recta verticali; quao semper hanc babe 
opriefcatem, ut corpus in ea descendons maxima coloritatis augmenta accipiat 
Lkoniiaiu)] Eulkiu Opera omnia II2 Meclmiiicfi 




(^G8. Resisfcati medium in siinplici raliono ccloritiitnin; 
matur ex tribus iaventis aeqiiiitioiiibus ca, quiio dii contiiioi 

— 1)1: lip 




cuiu3 integralis csfc 
Vaww iiuteni sit 

erit 






up -{-Vd-pp) 




(I.T. 


(Is 


(Is 


H=-C-- 


2f/}:d!i 


lidy -I- d.c’ 

sen neglecta constantc C, quin curvnni non inuniiial., cril. 

aydy ydx -I- 'i<jh'dy 0. 

Quae aequutio per y divisa of. denno Infa^gnil.ii (bil- 

ay -|- X d- ^ffk l y f 


Quae cat ucquaUo pro cuvva loguritbuiiculi oa qnmn li 
pvoiectoviam in hac rosistonliao hypothoHi invoniinna. 


EXEiMl‘LUM 2 


6fi9. Sit nunc resistenUa quivclvatiH coloriliitiim [ji'opoj-tic 
SumaUiv aequatio isla 


ds= ' 

pH~ppy(np -I- |/(l - pp)) 


Huius autoin integi-ulis est 


s = ^ ^ vp) _ cep -I- ]/(i - pp) _ « 

(ip (ip 


ihj ~~ uthj = dx atquc cls==dyV{\ -\- [(ic^ ■ 


Hinc fit 


qniitio pro curva qnaoHiU. quae hanc habebit propriotateni, ut 
Ta corporis sit duplo inaior qiiam vis iiormalis. Curva igitur 
rsutn prciuotwr vi acquali vol ipsi vi normali vei tlimiclio vis 
In Inic vero curva corpus ita movcbitnr, nt altitudo celeritati 
, sii, 


()lt {ikds 

9 a 

(‘.‘•(ip fte’‘dy 


ffkds 

udij 


SCUOLION 1 

.1111 in qunvis rosistentiac liypothesi peciiliaris ratio inter vim 
ot vim nonnuloin locum haboat, vacuum aiitcm tanqiiam casus 
sistcntiao consiiU'rari qiioat, sequitur in vacuo qiinmvis curvani 
Icboro. OmnoM onini ciirvao in vacuo banc liabcut proprietatcm, 
ex iiequalibiis altitudinibim acqiialcs gcnevontiir celeritatos, ideo- 
olost deliniri, quu.o poUus quam rcliquao qiiaosito satisfaciaut. 

SCIIOrdON 2 

otivtii diynnin ost, quod in onmibus his curvis invontis nusquam 
oritas sit iioqualis niliilo. Aiquo idcirco probloina hac methodo 
)lvi potost, nt dntoriiiinotnr inter oinnes descensus ox A ad C ex 
s is, ill quo corpus niaximain acqiiirit celoritatom; cui quaestioni 
vorticalis jier (J i,r<'iiision.s ot cum boir/ontali per A ducta con- 
acit. Nostril autom solntio ita ost coinparata, ut duorum ole- 
[uorniiKpio coutiguorum [lositlouein cam deliniat, quae maximum 
n coloritiitis auginoiituin prodneat. Qiiamobrem luic methodo ea 
itiir, super (piu corpus inotinn vcl mains vol minus celcritatis 
acquir'd- quam super alia- quacunque curva A ot G iungente, si 
( oadem coloritato doscensuin ineboot. Rx invontis autom colligi 
rationo cam prodiro enrvam, super qua minimum celoritatis in- 
gcnerotuir, vol super (pui corpus motu maxime nniformi feratur. 
sonsu facile jicrspicitur motum ox qiiieto iucipore non posse, 
mini cortum O-st, si puncta A ot G in linca vorticali sunt posita. 
erticali motu in A cx quiete facto niaximam in C generari celo- 
non calculus non banc dat solutionom, etiamsi praobeat lineam 
sod celoritatom initialom in A facit debitam altitudini quae 

42 * 


ceiovuds uiuLct ‘j-'L. ut. ««*■ — 

loloritate covpiis atquuhilitev ex tul C doscciulcl;; luic([no rn.i 
hue ost niinimum, cupit ccl(?ritatiJi incromuiitiiin. ProbUmia orgo 
cniiHcntiinGuin i'uis.set, ita propoiii tlcbiiissot.: mior oinno9 hnoas 
O' iuiigeutos earn detenmuare, super qua corpus niotuin iniiiiinn 
rihitis augments, at(]ue simul celevitiiteui initialciu in A bate 
commoilatuui clefiuiro. 

SCHOTilON 3 

CT’l fiecuudmn ovdinciu pvaescript.um sequi (ioboront mr 
proldoiiKita, in (juibus leuiporuui quiulaiii lego tlala curvao o 
gandao idoneac; sod cum temponun logos plerncqiio acl etdo: 
possint vcdiici, huiusinocU quaestioucs lujii [)roioro. Red uii 
negoiin (|imn.stionem do curvis brachystorhvonis l.nicl.ivbo, (piia 
poris priiesciipta est conditio, ad coleriiatnm nitionos, (puis iuni 
vcduci lion potest. Qua in rc iisdem pvnomissis iitar, ({luio hii[u- 
cina bruL'hystocln’onas in vucuo sunt tviidita. 

PHOPOSITIO 70 

THEOREM iV 

073 . In mdio qnocmujiic reshknie H putcnlidrnm nhsaluiaruM 
ciuique m cun-a Hil/’C’(Fig. 76) csl hyachjstochrona hcu hnvminiH 

pmhcH tlcRmmimy in qua 
ucqiudis I’l noymdi ci hi ( 
(Ih'ccta. 

DlilMONSTUAT;! 

Quaccunquo fucrint poLer 
in corpus in M ageutos, oae 
S6 Govmales possunt rcsolvi 
tora sit ML= l\ altora yl/ A 
curvae olemonto Alni^ds < 
pondiciilis ml, nni sit Ml -• 
ml = Un^iUj. Pomtur altifcudo celeritati iu ilA dobita e 
tiao =11 atfjue radius osculi in iU == /■, quern pono sursum dii 


A 



Pig. U. 


}nstanto sit posilis erit 

dv == Vdx + Qdy — iiduy 

('.fit, vifi t.aiig(',nt,\;vlis «\ poUinliis /’ c(, (J ovba. At, fiopro, (jx 
lystoclironifiini, hi luoril, 

do — Vdx “I- Qdy -\- Jtds, 

)YG 

iJi; l‘{hf-~Qdx 

y ds 

c ronuuliio al) liac iiOHira iaiiinin in Higiio liLl.onui Jt. (lillbninb, 
(^uniputnni non vonll,. aiiloin vim c-onLi*irup:iLni so- 

;iuilcni 71/0 agont.oni iiUpio ^ noinnaliH iiixl.a M'O 
I’jKjuo vi V (il, Q orl.ii. Qiianj hi I'liorii, vm CLMitrifugiL vi iiornnili 
111 oaiKloni plaguin diructa, ciirva aril hracliyHlochroim. t^ I'). 1). 

OOltOlvfiAU-IUM i 

vIh nonmiliH, (juao oril.iii (‘x roHolul.iono jxiUmlianini alisoliitanini 
iliintinin, voc.otur N oL via langontialis ox aadi'in roHoluUono orta 
:3rit 

dv^ {T — lt)(h nl. 

oqiiationoH coniuiK'i.ao dalmnl. cnrvani liracliyHiochronain. 
OOKOJJiAllUJM 2 

naocunquo igitiir I'novit. roHiHlonUa, orib Honipoi* undo 

poris snpo!* hrardiyfitocliroiia (ac-ilo invcnitur. Krit oniin uf. vis 
ad vim norinalom A^, i(,a diniidiinn radii oHcidi ad aUiludinoni 
71/ dohitam. 


SCHOLION 

LOC oadom proporlio quoquo locum Inibol in motii corpoi'um pro- 
oro; osl oniin paribur pro inobu lil)(*ro vis conlrifiiga aoqnalia vi 
Hcrimou aiitom in hoc consisbib, ut in niobu liboro viros contri- 


fuga et uonualiH sint inter se opiiositao. \nu ouivu-, 
cuLinriintes, mve in inotu lihevn divocliones radii o.sniili r ct \ 
coinciduut, iu Ijracliystochroiiis vero inter so Bimt coutviiriuc. 
hie sumbimus 

^ lixiliUj ’ 

rum ill inotu libero sit 

(Is^ 


^ (Ixildy 


COROLLA ItlQM ii 

G77. Cum ox formula brachystochronismi indolom nonl 
71 = -^.'', si hie valor vibiquo loco o in altera ao(\uatiouo dr =■■ ( 
stituatur, habebitur aequatio uaturam curvao bracbyat.oclironao 

COROLf.ARlUM 4 

678. In quocmtquo ergo medio vesistonte ot quibnscmiqiie 
corpus potontiis eae curvao omne.s orunt brachystocliromio, i 
quam sustinont, pressio duplo maior ost qimin vol Hola vie 
sola ox potentiarum .sollicilanliuin resolutiono ui’tft vis normal 


PROPOSITIO 77 

PUORLKMA 

679. In medio uniformiy quod resisiit in raiioue quacunquo vi 
laftmi, e/ poieniia uhsoluta exhiente mifomi et deorsum dirccta dcU 
hmchysloclironam AM (Fig. 74, p. 321), super qua corpus descend 
visshno ex A ad M perveniai. 


SOLUTIO 

Positis in axe vevticali abscissa AP = x oique respom 
iW = y iii'cuque curvac quaesiteo AAI~s sit y potentia doo 
efc - resistontia in JR, si quidom celeritas in M fiierit dob: 


orit viH iioniialiH ‘‘i*' lUKjiijtlis eHsu (l('l)ol. v'ih ceiitrifugu, 


y " 


Lo (l:v pro orgo {KXiiuibioiK; v.n\. 

2 (tir.fhlij 

.•Vi) (■.iiDinjlra ))Vii <Iuh(U'.us»» \u l\or, umdU) rcHiHloul.o diil 


</yi 




j/'N/.v 


M uiMpial.io p()Hil.o (Itiddfi hxui (fytftiij proploi' tlr conHiiiUH ubit 


ydsUff* 


' jidsih/ddi/ 


flicddx 


ydsdii^trs 


2 (lx 


yds^ yddd . _ w'"r/.s 

‘Jd.i-dds^ ' ■ /r ’ 


.lii) vi'.ilmila tliil 


ydfidyhi^s l\ydy' ydif • 

'^thuids"* ' 2 d:i: 2"7.'-</.«“'«/f/.s"‘ 


dsd'^S ■ 


:\(fds'^ 


(f 'i/V'" bV" " 
2" *ld‘d.r' '77.S- *’ 


>(|nalio oxponii. niilairnin lutvvuo ijunosilao. ^iuaa ariinat 
!ul (‘oiiHtrui^lioiioiii ijrii(»j)sir(»tur, puno ds juin', Hit- 

un .. . iV ■ - 1). 

dda * djiil.i I'f. r/*.v dxtUlp. 


.uUh hiilmUiUu* irti/.i iiotpialio 


pddii -.‘37;/ 




Ximc sit ])orro dx == qdp] erit 

ddx = Q =, clqdp qddp sou ddp 
orieturque hjiec aequatio 


■dpd<j 

(I 


sen 


_ — !)«' - 1 
!/ ^ 

~~pdq—^gd p ^ 

- 

Multiplicotur haec aeqnatio, quo intograbilis fiat, per mp- 
CUIUS integralis est 


• !{ >,i - 1 


Ponatur 


2"‘ 


p~im ^ f(p^~ !)>'>- 'dji 

2"-'k">J pm -• ■ 

tzl 


tuns. His igiturposMs'Sr ^ 

atque y ~ . 

Quia vei'o est dx - grit ^ 

*1 , -jWryif-i) ^ 

“■ ‘-y.-™.. .„.ita, Q. J’l, 




COROLLAKIUM 1 

iiicipili atque CGleritiu 


gdsdy ^ 
^dxdd^s ““ 


WntlG fit rf7/^0 n ' 

‘"W> «ir“” “ I" p-to .< 


COKObLAlUUM 2 

Quia in ip9o moLua initio tuotiis in medio rosistunle a moUi ir 
ion diacrcpat, ciirvao A M inifciinn A ii cycloidis (‘usjiido, qiiao osi 
tochcouii in vacuo, non discrepabiU Idooqiie in yi non soluin taugoiu 
ticalis, siul cUaiu I'adina osculi in eo loco orili inlinilo parvus. 

GOROLLAEIUM 3 

1. Quia in A ost dy = 0 aUjno esi. dy dx V(p^ — 1), orii pro puncto A 
Kx data ergo curvao conatrnctiono puiictum yt obtinubitiir, si 
= !. Inlo-gralia nvgo ilia iUi dobobnniy ac-cipi, ut :i;, a el, y evanoscaui 
9 = 1 . 

COROLLA ItlUAI d 

i. Quoniain csL 

_ ydsdy- 
^ 2dxdds’ 

>pUir (h>=» p(l'X ot (Ids ^ dpdx 

'2 dp 

lb dx qdp erit 

!IV<liPP-'^) _ 1 ) 

‘2 " 2p* 

atet V ovanosccro, si sit p^\. 

COROLLAUIUAt 5 

L Radius osculi in puncto quocunquo M est 

ds^ ^ ds-dy 

dxddy dxdds 

ob ds=pdx Grit radius osculi 

- 1 ) _ 9 y, , __ 1 ) _ PVip^-i) , 

dp £' I \i' / p 


jto orgo A, ubi ost 21 = 1, erit radius osculi -r = 0. 

vBDi Eui.Biti Opora omnia II 8 Moeliaiiica 
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coRonriAiniiM 


G8o. Sit li pnndmii bnidv^ioclivoniu', in (jiui i'hI, 

cvit ibi (Uj = oo iclcoquo 7 J -■= CO. IViiriiini i;,n(.iir H inrniiic'l.ur iu»» 
Ei'it ergo in hoc punctfl /■ = ^.! <’1, I'iuliti.s oHCiili r /'. 

EXKMPl.DM ( 

G8G. Ponaiuus resmtonUam (*vivm'.H<u',nli'm, ila u(. uhiIiih li 
erit ^ CV5 iilcoque habobil,iir 

flsd^s - - ',\i(ds^ ’ 0 . 

Quae aequatio divisa per dsdda (d. inhcgnila (iiil. 

ldd& — iMdii.-.<l(! 
seu 

ddit _ I d.f 
dn^ ndx ndx^ 

llacc aequatio denuo iutcgra-ta dn(. 


Vel mntatis conatanttbiis posihoqta' da ^ ‘ pd.r aril, 
quia po3ito^; = l dobot evanoscoro, abil, in Iniiio 




1/a 

Via-x) 


idi>.<)(|iin (Is 


quae est aequatio pro cycloido, ul couHlaU 


dr\/ 
|/l ri 


EXKMPbUM y 

687. Resistat medium in duplica-ta luLiinie (■.(ibmiLiitiini; t'ril 


1 ^ I fdv __ 
P kJ 



7 ’ = _ 


Undo fit 


‘Ill crifc 


J p\k'p- a) J pikp- a) 

atquo a^-=-J‘.tr'L^kds~^dx 
{h-a)p ^ {li-a)p iji~a)ds 


\x. PoiTO orgo babebitur 

i 

[li -- a)e''ds *= kds — adx, 

■at-a (bit 

» 

lc{k ~ u)e^ ^hs ~ ax k{k — a). 

t 

ita i]uantitato oxjionontiali c* erit 

ksds — axds — akds + akdx = 0. 

a 

iioutialom \m sGvi(iu\ oxpi-iinovo volimuB, crit 
- /c(/c -a) = /,■(/£ - a) (I -I- ■ + J- * 3 -I- . 


Bubstltuta dat 


a(S'-x) 8^ I I 

fc-a 1-2/; i-2-3"4fc»'^ 



r nunc curva ultra J.i in IdNC (Fig. 77); cuius uatura ut inveniatur, 

48 '‘ 


in axe BQ ponatur abscissa BQ==>t et arcus B h 


= et AMN 

a Ic — a 


lirit ergo 


= ; 

k — a ’ 


rimbus valoribus in superiore aequatione substiliuti; 

I 

=:k2 k‘^ -j- al sen at = ]c^(^c^' 

At<pie per serieni 

1-2 1-2 • 3k ^ 1.2.3< lV ' 

pro curva iiAX’; at pro ramo BMA, in quo erit arc 




1-2 IV 2 . 3 /ir I 


t..gent.n 


■m'on,turpo„endo* = ,, Ket veio hoc posite 
atqufi 

cuni contm sit 


a^ke^^k sen is^kl~~th 

h 


t== OB=k — -iit±]^ ^ a® a 
® 2 37^ -I" 4 


, a“ 

2 ^ 37 c r + etc. 


I'ix 


‘•■fc (J cnrraj''h!beircusp1cler" P“situui quj 

<’£ Sint curvae dianietri- id T iwersioni 

ex hoc intelligitur 




'**’* * O' 1) valorem habet 


- 1 ) 


pa 


tarn affirmativum 


quam 


SCIIOUON ] 

38. Inlrii |i(irs})ioi(itiir lijiiic curvuiii briichystoclironam coiigruevc cuni 
t.auiochvonn ii\ c.ulem ruaistontiao bypolhesi. Huec v(;i{) inter mobus 
hroiiOH eb brnchyHbocLironos intereat didcmibia, ut ad taiitochvoniamura 
lulutn corpus in raino CNU doscondoro, in aliero nscen(l(;ro debcat, cuni 
riirio pro brachysbocln-onismo dosccnsus per /V7i fieri debeat. Interim 
liaoc utrius(pio curvao convonicnt.ia abtentiono digna videtiir, cum ot 
no cadoin congrnenbia obsorveLur. 


EXEMPLUM 3 


39. Jiosistat nicdiuni in <piadruplicata ratione celeritatiim, ita ut sit 
Habobitiir ovgo pro ciirva quacsita ista acquatio 


(Istfs — UiW = 


ifds^dy^ 


latruondain voro ourvam 






/* hdpyZn 

J Vifiy^-Znp^-Vnp) 


/* kdpyzn C hdpV‘^n{pp-l) 

J py(J(p^■■■'^np^^‘np) ^ pygip^-^np^'Vnp) 

orgo curvao consLructio uti gonoralis habetur. Quia autom n numcruni 
unquo donotat, ait = \ \ oi'it 


r’ Mp ya ^ y/;l/3(2£-_l) _ 2/l l/s . 
pygi‘2p^-p) ygp 


constantom idoo adiociinus, (pio fiat y =-0 posito p == 1.^) Atque posito 


) Po3ito w = - ont 


_ n ferfpV8(pji — 1) 


rniula, quia 'ip^ — ‘6p^ xi faotorom pp—i non continnt, reduoUonoiii ab Eulero factam 
nittit. Itaquo etiam formulae soquuutes locum non habont. P. St. 


Fit autem 


Vo 


_J2}c^ 


atque 


// 5 _ n - V'^^o - o 

Ex quo oritur 


Wi^~ihjV'^0-0y^ 

_ r I 2 h\ly- ihjdyy^(/ ~fnfdy 

y[96Pyy'dg — 24f/hh/~^!jlf — 

_r i2k^dy~jkydyy>\n-{}y[dy 
^ Vioy^ + iky y3(}){2il:‘^~U-y ]/:^i/ - f/!/®) 


quae ost uequatio iufcer coordiuatas a; et y pro curva (piaositf 


SCHOLION 2 

090. In medio, quod iu simpiici colovitatniu rationo ros: 
clivouam simpUcius dctevmiuave non licet, quaiu Bi.atiiu ox 
strnctioiio consequitur. Quamobrom huuc vosistGiitiac cjiain 
sunius j)rosecubi. Quod autem ad reliqiins liuc pcrLincnto.s i 
tinet, iu quibus curva quaevitur, super qua corpus dosconclc 
diitam liuoani, sive rectum sivo eurvam, pervoniat, ea eiinili 
stcnto medio .solvuiitur quo pro vacuo. Cum Bcilicet ox e 
inumnerabiles egrcdiaiitur curvae brncbystoclironao, ex iis 
quae datao liueao, sive roctue sive curvao, acl aiigulos rectos 
liac eiiim corpus ad istain lineam brevissimo tempore porvoni 
dente est demonstratum. Simili ratioue curva, quae omiies 1 
ad angulos rectos traiicit, ab omuibus arcus al^aciudot 
quos corpus descendeug acqualibus teraporibns absolvifc. 
codem sc habeut mode, qviaecunque fiiorit resisteutia eb quae 
absolutac. Problema autem brachystochrouarum generalif 
ovolvemus. 


8-13 


IM', i»iuiu lUiNVyii rjui-jMt. ifAiA LliNJvA JN MICDIO UESISTEN’TE 

PROrOSITIO 78 

PROJJLEMA 

In medio remsknie. qiincmiqiic cf iwkntiis Jiollicilaulibus fiuibuscunguc 
■.itrvam /michyskc/mmam AM (Fig. 78), super <pia corpus descendens ex 
cifissimc perminiat. 

SOLUTIO 

tnoijus itiifcium, por quod duciiliur recfca quneciinrpie AP pro axo 
in qua suniat.ur abncissa AP = x\ ciii respondeat applicfitii PM=^n 
A ]\1 s. Sit: povro corporis in M 
flobita altitiulini v ob rcsisbontia ut- 
colci-ibato pondens = P. Quaccunquo 
pus sollicitonb poionbian absolutac, 

CO dune potontiao aubstibui poasunfc 
directionibus MJ^ ob AIN, (piarum 
iP sit parallola, liaoc vei'o ad ilium 
Vis antoin corpus secundum AIL 
sib = P ot vis socundum M iV * 
ribus oritur 

dv = Pdx -j- Qdy — lids. 

tnra bracbystocbronisiui da.b 

'2v ^vdxddy ^Pdij'-Qdx 
T ds^ ~ ~ ds ■" 

snotanto r radium oaculi cuvvae in jV versus auperiora directum; 
ergo suinto dx constante jionimus cum alias deberct esse 

' • Ex hia orgo duabus aoquationibus 

dv = Pdx -f- Qdy — Rds efc = pdy — Qdx 

3 tur V, babobibnr aequatio pro curva brachystochrona quaesita; est 

Pdxjds^ — Qdxds ^ , 

^ idxddy * 

orenbiale loco dv atque ipsum v in resistentia M substitutum dabit 
em pro curva quaesita. Q. E. 1. 



Apqiiatio pro oirva, si dido modo v tilimiiieUu*, fi 
tortii Quare si triplex intcgrjii.}o iidbibeatiii’, iros quo 

iitiiii'i potcviint, quibus effici potost, ut cvanesccnl.t! :r sijiinl (]ii 
r ('\':inc'Hcaiit at(jue praeterea cnrva per (liiUiin punr.liini M tri 


COROLLARIUM 2 

fiOa. Quia i|.ntur semper ciirva bradiystoehromi potest oxh 
tiiJin Imbofit in A et per datum punetum tvans(uit, inlinii-ao 
stochroiiac ex puncto A ediici poasunt. 


COROT.LARIUM 3 

Gtl-t. [nventa acquationc pro euvva bvachyst.ocbvo\UL A iM u 
corporis super ca descendentis ccleritas iu siugiiUs puiictis; ori 

__ Pdyds^ — Qdx(h^ 
idxddy 


COROLLARIUM 4 

fiOo. Data cdevitalc detorminari ex ca potorit tcinpiis, qn< 
yljV iibsolvit; orit scilicet tempos per AM 

J j/v J y(pf/j^^ 

quod propter aequat-ionem iutev a; efc i/ inm invontam poto 
quadratuvas exhibevi. 


UUKULLARIUM 5 

306. Si igitur curva esset iuvenieuda, quae omnes brat 
^ cducUas ad imgulos rectos traiicere de.berot, turn oius li 
haberetur, si ab omnibus abscinderotur 




usdcni inaguitiulinis. Tlac (Miim mt.iono ab istis ciirvift infinitifi nrcuH k 
ironi abstaiiduiilur, qni, (juoniani oimias ciirvae sunt, brachysiochroni 
nToinal>iiiitur ad Li’<ai(5ct.oriain oilhogonalein. 


KXKMPLUM 


607. Sit. 1 ’osist.cnt.ia quadnvtis Wilovittifcum pvoport.ionalis atquft expone 


^sistont.iao utcnnquR viiriabiltH q\ orit, = . Cum ergo sit. 


dv = Pd:v -f Qdy — 


Vila 


rit intogrando 

urn autem sit 

fit 




..dl 


c' ^v=f c‘ « (Pdx + Qdy). 
P(hjd&*~Qdxd&^ 


V 


^dxddy 

2d'xddy {J^dic -h Qdy)==^ </ ■nls^{Pdy — Qdx), 


1 qua acquationo non ainplius inost o. Tutorial taincn haec acquatio 
itferentialis tortii gradns, si (liUbrontiutionc signa integnilia tollantur; 
otorminati praotcroa ipsavmn P, Q ot q valores iu causa sunt, quo mir 
oquatio ad coiiatructiouoin praeparari quoat. 


S01I0I.I0N 

608. Quao Iiic ox dualnis potontiis P ct Q circa curvns brachystochroi 
Lint deducta, latissimo patent, quia, quotcuiique potentiae corpus soli 
iverint, cao oniiios in hniusmodi duas possunt resolvi, si moclo omnii 
irectioues iu oodora piano t'uoviut positae. Quamobroin in hac quoque p 
ositiono continontair brachystoclironac px'O quacuuque virium centripetal’! 
ypotliosi, qnas aiitcm, quia noque concinuao noque constmibiles aequatioi 
voveniuut, ultorivis non pcrseqviimnr. Missis igitur bis, in quibus celoritati 
uaodam lex praescribitur, progredimuv ad soquentes quaestiones, in quil 
urvae requirnntur, quae a corpore super iis moto datam sustineant pi 
iouera. 
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PROPOSITIO 79 


PHOBLEMA 

h bfipothesi praiulatis tiniformis el lued'in 
quncmqnc celeritahtm reshtii_. tJelcrnmmre currum nci/iiahi 
qmic a corpore super ea dcsccndentc nhique cumlcni susi 


SOLUTLO 


Positia AP = x, AM = s ol, f.oloritiit 

= r sit potenti.i (:or|uis deoisiini secuiuliiin M fj iriil 


tific in M = 


Eril, 



eleincntiini Mm progrocliti 
dv = (jd(i'> 


Pouamus curvain clcorsuin 
MR sit radii osciili dirocU( 

«■ 

fngilo directio orit in nov: 


titnsasb=^«. Socui 


tioncin cuvva proinltnr a • 
potonfciae ]\IL q ovta, qi 
vis, qua curva socundiiin 


^ 9 dp 

ds 




quite cum (lebeal esse constans, pouafcur ea aeqiialis 

agds^ = (jdyds^ 4 - 2vd'Xddy 
..ugds^-gdyds^ 


atquo hinc 


'idxddy 

Sit ds^pdx at<iuB dy ^ dx)/ {f - orit 


ddy^JJjl'^^^.. 




«1 Ully >1UIU L'UiNUTi bUl'KK UAIA IjllNi'/A IN .MiiUiU KKiilhTi'JiN'Il'J 


Libstitiiti.s crit 


{ugp^da' — gj^dxy^p^— n)y(/>P_— 1) ^) — f}pdxi^ — 1) 

^pdp ~~ "' 2di) 


)iTO dx = 2qd2)\ evit 


V = OPqiitpVif — 1 ) — / -H 1 ) 


V =» 


(}p{ap Viiy^ — 1) — y -1- 1) = i\ 


dv = Mq + qd P Ot v"‘ = P"‘q''\ 


s valorUnia m aftq\vatAoT\G do = gdx — ^ ,f BubBtAUilm pvodibii 

fc 


Pdq + qdl> = ach-i-l-‘‘-^- 


dx **» 2qdp eii rfs « pdo: =* ^pqdp- 


obroin provoniot ista aoquatio 


Pdq -j- qdl^ ^fJQdp — 


2 


dimfl fcautum continot variabilos p ot q, quia P p(3r p datui'. Ad hn 
.tioucm coiistruendaiii poualur 


Pw" 


'acto obtinobitur isfca aeqiiatio 


dai A. _ ^>n±dp. 

au-i ^ , 


ducta in e ’ ^ et intoarata abit in hanc 






Hiilc r 


i-.TO inveiiitui- u m' J', aftiuo w inrento ent y — ■ iiU\ 

ot s^r‘"‘!’ oi '>■ 

y»,r Pii”‘ ' 


Cum iiutein sit 


r = fJ2}(pp\^(p' -- - P' "H K’’ 


dp _ ( 1 — 

J' «y(;i^~l) «**;) — 11 




/=/'"(ap-)/rp»_ Ij) 


Est vcru 


Quocirca crifc 


J ' P ■ "■ 2 )Hi; 


rtl. 1,1 -}.„, «* * „J,n) * 'l//i,a 


gt‘ gk” 


g k”‘ g ( ap — ']/ (;j* — I )) 


Cum i[?ituv hoc modo ex p invoniri pomt w, curviio quauHltuo 
hiuc pcificietuv. Q. E. 1 . 


COROLLA llIUM I 


700 . Ciu'va invpnta. ergo hanc liahobit propriotatcin, nli in qu 
J/ pi'eniatuv versus jl/jV vi constauti, quao ost ad vim gravitatia 
u ad 1 , 


l) Edilio princops: 


f"y’~lp+ ' l{P + V<v^- in - ’> - '1 

« 12 k I) 


e • i' _ |/(^>3 _ 1)^ 0 ,r , 


.’) Editio princops: 


_ Zp ~ 1 )) “ dp 

gk"' . ' -m{(r + i) 

gk p (p— D) « (ajj — ]/(^»_ D) o 


Corre 


<’(iKn|,|,AI{li:M :! 


• ‘ ntirnc'iii:. ( i\ n •. cnrvji ii)rh|iii> rii'( iiinluni i\l li, 

II .ihiiii , ;H-i|u;iliilili'i Hoi* ci-j.rn ciisn (•,iirv:i 

i'‘i 'I'"! ’'lui. < 1111.1 \ii • nil 1 irii!*;! null jili|ii(' iiiiiini' phsc 

ii'»i iii.ilr . ' iMii . iliii-i liii snn[*ri' in M\ i'mI 

I’lilinM.MtIMM :i 

", Inin I'lin.i |<i inliliil , i|ii;ii* nullniii unuiiiin |ii'(“i.siiiiiiMn a 
*.'n.ii- .i‘*<i I III I I'll iM •|iniin tnr|iil‘: |)i'nifc| uni 

• I il'il 

< M|;ni.l,A Ivir.M I 

I '''ll l"li I'lr.iiii (/. Inin iiiiva mil niiivi'\a i|(*iirniini 
nni \i> mn III. ill <iiii n)<it|iir r iiiiiinr i|iiiiiii </ jiiai I'luai, 
• < ' III I ilui’.i MUM r.t t Mh'.|niair tlrln'l iiliMjijiir railiiia nsciili 
1/ \ I ij'io r 1 1 .1 in < .nii'i <' 


I nKni.i.AUll M 

.if in 

/. I ’ U ■ ‘JllJj.'. 




y 


•Hr 

r 


xintin. <|nM 
tiaix'liil 111 , 1 


in li:>'’ .l•-<|llal1Mlll' iiMli’li'niiiiiiilan Hiinl. a Hi' 
{■•niMfiii /' <>. iliiii- iiutniii III 


•/;< ir }i \ 1 ' i i • • •> 

-f> I />' I ’’I'l’ »/»/. 


If.S I/. 

•< la .nii'iiluin Miin M-ilnali .( /' n»ns( il nmiH. l■.uill .4 HimiH mhI 
.iiiM I'll.. III..' mini i-ain vis rmlrifn^ii nviuu'rir.il nl. viH 


EXEMPLUM 


7U5. Sit «==l sen quaenitur curva, qun.o nijiqiui vi 
c;isu intcgnitio ipsius simplicior ovadit; oril. oniiii 


„r- V -I 

Ilanc ob lem ent 


3>'i 




Quae acijimtio, quoties 2m esi numcrus intugor, intogi-atio)! 
silo eiiim 

ei'it 

r -hi 


P 


atquo 


2)/» 


r + 1 


'•(r- - l)(;--|- 


2fflryr 4iyA-"'(r d- 1)“’%/ .,.]/)■ 


Est autem hac positiono 

r « 2/ - 1 -1- 2i) KCp® - 1) sou Vr - 
Ut si fuerit m = sou rosisteotia coloritatibiis proiioiiioiu 


y, 1 A- -H 1 _ -I- /I lA- 4- 

2gyi:r 4g{r-\^l)ykJ rVr' 2gyi\ Yr :J (V 1 ) ]/)• 

seu mutata constanto ost 

u = . 

1)]/^ 

Posito autem loco r eius valore erifc 


+ i + p 

^9pyi ^ ‘^9{p^+py(p^-i])y 


ft = 0; crit' 


1 


pro])t.or 


‘I- ‘ 


P = in>{p — V{jr- - ^))V(f — 1) 


pi _ iP- Vip'^ - !))(?>' + t -H i> /(;>=* - 1))' /(;/* - i ) 

^Ujkp 


uo 


X = — 


'Iqh 




2ykl{jS2r — 1 — \\p Vip' — 1)). 


sGiror.iON 

706. Siniilis inLogrutio fortnulao, cui u ost jiocjiuilis, otuun siiccodi 
! — 1, ([110 Ciiso [)rudiL oiirva coiicava doorsunu in qua vis contvit'uga 
•ia oali cL iniiior qiuiin vis nornmlis; (luippo oxcos.sus osl. = ij. Eadoni 
i prodit iioquatiu, (piao [iro casn ft*”!, iil.si quod siyiimii ipsius 
oi iinmuturi. 

Quod ad roliquaa (piacsl-ionos hue [XM-tiuouLes ai-Unot, iu qi 
e prossionum luges jn’opouuubur, oao vol ad nhui.y prolixoa calculos 
nnt vol iani suni povtractataev Vidimus oniiu ciirvas, in quibiis ])!•( 
ilia ait duplo luaior qnam vol sola vis contriruga vol sola iionnalia, 
^diyatoclironas, at, quo curvas, in (luihiia alia obtinot rai.io, siipi'a tpi' 
. portractaviimis, cum curvas investigarornus, supor quibiis motns q 
lime accolorai’otiir. Seqnitur orgo, ufc ad curvas iuvoniondas progrodia 
or quibiis pliiros diverai doscoiisiis vol asconsus daiaa inter so Lou 
)S, quae qiiaestionoa pluriinum difficulbatia in so habonb. Necosse ( 
ad huiusiTiodi problonuita aolvonda, ub coloribas corporis in singulis 
sit cxpi'imi per quanbibatos, quibus curvao natura dotonniaatiu*. ( 
0111 cum non in quavi.s rosistcubiao hypobhosi possit portici, uti s 
avimus, talcs quacsUonce tantuin pro spcciallbus rosistentiao hypotlioj 
orunb propoui. Praccipiic ergo ista tractalio ail rosisbeiitiam quad 
iritabuin ])roporbionalo?ii esb accommodanda, quia hoc casn aeqnabio c 
i, qua celoritas doterniinatiu', separationem variabilium admitbib a 
L coloribas pobesb oxhibori. Turn otiam considorari iDotosb resisbentiii, 
ladnitis coleribatuin osb proportionalis, cum pro hac hypotliesi celo 
dammodo cognoscatur. Doniquo quaccunquo fiiorit resistentiao lox 


ulodo vosistnitia <*st valde parvii, liuinsniodi (iiiaostioiiOH 
(Ipiit. In his vcru probleinatilnis vol ral.io colurilaliun , 
scfiisihiis super eadom ciirva aajuininlnr, iiiv(‘siipLl.iir v 
(liver.si desroiisiis aut ascoiisus absolvnntur, vulio. Ali]i 
OK (latii vel toinponnn vel relentat.iini \'ariis (.l(‘s(:{;iisiliiis 
ip.«!iu enrvae siiut iuvonieiidae. 

PUOPOSITIO 80 

707. hi meOio uu'ifonni, qiiud rcsistit in duplicuta rail 
IMlentia ahsohda dcorsum tcndeuic companirc. mtvr vd 
(Fig. 80;, (jmc hi dici-rsiii desceiisibus cuiporiii super curm i 

SOLU'l’JO 

Sit celerilas in A, quain nno dosctmsii aciquisivit, ( 
ccleritas in M debila allit-ndini v. Poncanlnr A.P<-=x, A 

liciluus in .lU\ (juuo nii> ukiii 
aUjuo (ixpoiiuus ruHistonl-iao 

(Iv «« — J^da'‘ • I- 


quae aoquatio intognita dafc 
V = e'‘ (b —• j'c^ 

— i 

iutegrali J" Pdx ita accopto, 
= Sifc nunc initium desconsns, iibi oat = 0; invi 
0 X uequatioue 

i 

h==J‘e'‘ Pdic. 

lam ponatur alius descensus fieri ex puncto proximo m 
acquisita sit debita altitudini b + db. l£rit ergo 

-• s 

b + clb^Je‘ Pdx 



IC ouiuiinii Pdx :i}) A uh(iu() ad w; in aocjuatiouc vcro \iviove 

- 1 

.qignificat suniiiiiini oiimiiiiu vA Vdx al» A iisquo ad M fcantum. 111a. 

inat siiporat hanc. siiiniiuuu ulUiiio cleineiilo ‘ Pdx oxistonte yld/ = s 
dx. Eril ofgu 

- I 

,lh = c ^ Pdx. 


a0(iuati(>n(3 diLl.ur rdal.io inUn* arcinn MA doscensu porcursuni et 
oril.aU'in in pnncl-o iiillino A a(a|iiisi(ain. Q. 111. 1. 

COUOliLARlL'M 1 

Diil.o (M'go ariai doH(ua\snH yljV/==.s tM’it allitwdo t'olovitati in A 
0 dabita 

^ $ 

h jr ^ Pdx. 

uiicl.iiin ,/)/ at coUu'ii.as in /f iainiiiani variabilcs quantitates conside- 
)rit U(jqnatio intor oas 

‘ s 

dh ^ Pdx. 


(JOltOldAltlUM 2 

I'lx luLO ovgo a(){|uaiiouo, si propnsiia liiorib quacciiuquo ratio inter 
sconsus ot coloriiaios in pnncto A acqiiisilas, invoniet.iir aeqiuitio pro 
M proiiositao coiidiUoni watisIHcicns. 

COUOM.AKIUM a 

Si modiiini non fiiorit unilbriiie, sod diflbnne utcunquo oxist, elite 
onente =- q, lota) aoquationis invoiiUio prodibit ista aoqiiatio 

db=-.c-^ Pdx, 

Liilis ost usus. 

ill lOui.Kiii Opuiii oimiia Hi! iMccliimii’ii 


COROLLMUUM A 

7U. Quia val(U' ipsius e est unibito iiiaiuf, ii,71S2^ 

c ^ snii c* luiitaie minor ot banc ol) roni dhK .Pdx. In vjuun 
dh - Pdx. 


SCHOJJON 1 

712. Simili niodo res so babet in ascoisu, qiiiindo corjniH (;()]• 
tudiui b dcbita ex A per arcmii AM — s Jiscoiulif.. 'I’uin oiiini oi 

% 

db = e^ Pdx 

vol iu niecbo difformi 

f 

dh = i ‘‘ Pdx. 

Quae fovmuhio ex illis descensui insorvicntibiiH invcmitml-nr i)()non( 
+ s; qua siibstitutione semper dcsconsus in iiscoiiHiiin InuiHmuii 
appuvet, quemadmodum pro dosconsvi semper onil d(><Pdx, il 

ascoiisn soinper db>Pdx, fpiiu c* sen d " (!h 1. unil.ni.o miilIoi*. 

COROLL AUlUM n 

713. Jn medio ergo resistonte noqno pro nscoimu nocjiio jn 
esse potest b=^ J Pdx vel b = uj Pdx/, Uini oniin I’orot o’'='--c( w(^i 
in cjiia iiequationo nulla liuea continctur. 


COHOLLARIQM 0 

714. Neqne ebiam curva potent iiivoiiiri, pro qua vol in <1 

m ascensu loret b= fQdx flenotante Q I'unotioiioin qnamcunqviO 

et X uisi Q ita sit coniparata. ut iiat = 1 positis s ot x i). 
i/ ±rP ^ 

e P=^ Q e ’ abit in 1 posito s = 0. 


SCHOUON 2 


llatio liiiins ost, quod poauiiniis s cvanescoro oviinosconle x; atqiio 
reui acfiLiatio 

,lh = » lM:v 

inl.ograri, ut ovaiiOHcat /> posiio j: = 0. Si h ita dolur, id. ilh 

'X'prinnitur, a(!({uaUu por dx dividi poloril-. Quocirca oa ail baiic 
in putoHi. acconiinodari, iiiai forto 9poii(.o juujiiatio liac propt ioiai.o 
oat. Sin autoin datiia ipsius h valor ialis Aiorit, at o.ssot db^-^ iids 
lids ovanosconto h laoto s = 0, turn acqiial.io pro curva (piae.sita erit 

I r''* 

lids = c ■ ’ Pdx, 

ipor osl. pro ourva I'oali, diminiodo f lids haboat valoroin iiflirma- 
□doatqiKJ ds>dx 80 U 

•Is 

e' ’ ;>> //. 

lilXKATPLUM 1 

Sit potoutiiv soUicitans unifuvmis sen P=<i ot. nn'xliuni remstouR 
vequiratnripio ciirva M A lianc luiboim propriotalom, iit corpus in 
ioscnnsibim jul A usquo ncrpiirui. colcritalcs, qnao sint in aiibduplicala 
vrciium dosc<mHU pcrcurHovum. Erit ergo Vb \\l Vs sou b “ 

- * * 

fxds = (ic * dx sou aC* d$ ildx, 

3gralis est 

$ 

(jx 


nstanto, (pio fiat rr = 0 ovanescoiite s. JIabobitnr orgo 

e* = at(pic ^ = l{ak A- 9-^') — 

orentiata dat 

(is (j(ix 
k ((k + ffx’ 


* ' 'I'"' 

)!on/t»nl:ili ii )nmct(> A deorsum 


f) 



Kif:. 81 

iilcotjuc punctum .1 imnginarium. 


diHluntc int(!rvjilln ■ Cousin 
curva hoc inodo: sniioi* biisi 

C'/i' (Fig. 81-) t-'i' ' 

truclovia fyA\ tiiuu diiojiLiir 1 
])A »■ C'/-; :ul ilisfiml'iiiiii 
fiicU) siitislanif;!. I'.iii'ViK' i>oi‘i,io JL 
Foiiiiinis anfoiti PC vt^'t t 
i.uiii ti-iirtoriiio sninimim; ok 
gttur« iinacssiirio inuiiis ('ss('. dob 
Si cnini cssot. luaioi-, forc^l, 
Sin uutom oshoL (nincUi 

Si i‘ii(M-il. lb 1 
Miuiiton'i' cob'ril.n 


ra(l(‘v«'l :nloO(jiic nounisi pnnciiini aa-fcisfjuaM’c'l. 
uitiiu((! (listarc'i, eL corpus dcscendons oiniioni 
igitiir dobeat esse «<y, oril h<t)S. 


EXFMFl.UM 2 

717. In superiori iani vesistentiiic tjuinn potonllao solliciianli 
(lUiierafnv envva d Afi‘'(Fig. H2), sni»ov \iun. oinuos iihc(mihiis ox inn 
itu se Uaheuut, \\l loti uvens uso'usibus «ingulis abHoliil-i sinb i[na( 
tatiim initiabum in d proportionalos. Erit (U-go ul, aulo h « 
dh^-rids. Cum nutoin pro nscensibus sit (jcUIa), orit 



«c * d.f «« //d;r 
iidogrando 

• % 

nh{\ — e *■) f/.r.. 

nine igit.ur Imbobiv 



Ex (|uo apparot cumm satisfacientom osse itorum tvactoriaiu 


Dvi'/oniaU CK (ilo longiiiulinia k conskiiclain , sed dcovsum bpoctaiite 
liiifi cusifis Hit in /> exintontr flC = -l\ Suinatur autom ductaq 

Diizontali J)A cvit A punrtuui, in (|iio ancnnsiis omneH inciporo debe 
inc- ergo ipioiiuo iiii-olligitnr a non i)t)sso essn mains qiiam g, (piia ali 
iiiictuin A Torot iniagiiiariiini. At si fiicril. « = // .seu /j = f/s, iucidot A 
I Dvitqne arcuH (p^olilKit asconsu poveursns ^ • 

SOMOMON ;S 

718. Pliirji. bniiismodi oxnnipla, quia lam faoilo ox imivorsali formi 
jvonta rosolvi [jossniil, )ii(; pnujt-orniilfco; iiequo ciiam liuiiisinodt qiiacstior 
ro aliis rcHisloMiJac^ liyjiotliCHibiis, qnilms .soliiiio canim inveniri qiie 
flevo, qiioiiiain tul('.s qiiaoslinnoH noquo inni .sinil agilalao iinqiie satis si 
iiriosao, ut cai’uiu solid iimos roqniranlur. Ad digniora igitiiv progied 
rnbloinala, in qnilnis curvac qmiorunluv lautoidivonac , super quihus oini 
cl ascensiiH vol deHCOiiHiis aoqualiluis absolvanbiir tcmporibiis. 


i’ROPOSITIO HI 

rUOIJT.KMA 

711). In hj/pothesi. pulv.ntiac un'ifonnh dheeUw d medio iDtifoi 

Hod rcsisUt in diipliatta ralmic. wdcribiOnii, iamn’rc CKJ'rcoa (mdodimuim 
I’ig. 80, p. 85*2), super gun omnes dcsccnsHS ad A ustjua absolvan 

‘e(ju(dihu8 kmporihus. 

HOIAJTIO 

Oonsidoroliir qiiicniiquc doscoiisus, in (piu ccloritas, qiiain corpus 
)uncto infimo A acqiiii’il, dobita ait allitndini h. Ponantur AP=‘X, AM = 
iltitudo cclovitaii in jV dobila --=■ v iitqvie ))otenlia, sollicitans = <f ct uu 
ixponons = ila iil roHistonliii in Af sit ad vim gra,vitatiH iil ad 
;Iis positis oril 


piao aeqnatio intogriita dat 


integiali ita sumto, ut, o.vanoscut poaito r v()l .s 

iiequiitiono initium flesccnsiis invpnitur poneiido — 0 son 

f R * ifd x ==-' (). 


Tempiis vcro, (pio arcus MA ahsolvii.ur, hitic orif. 

/• (h 

/ ’ / i' ~ \ ' 

ox (iiui proclihit totiiis doscon-sus tcinpus, si post itii.(!grii.(,iitiii 


jc ‘ fidx- — h. 


Ponamus bi'ovit-atis gratia 

jc^ij(}x = l ot >^dn, 

ita ut sit teinpus totius desconsus 

=./* 

J 1 


.ir* 




posito post iutogi'ationem /=*/;. Quo nnuo hauo axprossid ] 
oliMneat valorem, dobobit 

f 

■>y\h- I) 


esso fuuclio miUins dimoiisioiiis ipsurnm h ot. I, ut posito I 
li evanoscat. Hanc ob rem du dobet esso functio diinidiao d 
I tantuuj, quia ii n b pcudore non poiost. Fieri orgo nocoKf 

7 c<dt 
du = - • 

Vt 

existoute a quantitate coustaiitc h non continontc. Hoc po 
uuius desceusvis 

r df 

,) y(hi _ tt) 

posito post integratiouein i = h. Vel posita ratiouo diiunofcr 


iu.i&irs i I'JMTK 'jgQ 

.(mipiis iMiiiis ,l,.s«.nsus ,,,,1 viilor pm-pfluo idem inauet, 

ii.|i,(! h .,.,1 dcMcaisiis i„iU,„„ f:,irva ergo tui.tochroiia 

ii(U'niiii:tl)iiiir ex liju- 


rallH <5Hi, 



ds 

4 


i// ^ ^ 



H(UI 




(il. r.otiHiiiiild, (|iiini / oviuirarc'ro s-ai. Cum iuitani sit 

l - J'r 


ulis nst 


■ * /. / - » - . 

o I / fj 

« (I a H(ai r< ■« [. ; 

' // 

mix /(<■-•■ l)(/.s-, 

4 

aux l). -/,•«; 


ii lUMiiintioiu'H, ([iiiji variiibilcH « cl. x a so invicoin Hiint sopavutao, 
cmistniciuliiMi Huriiciunt. Sin au(;(;ni ao((uaU() ab oxponontialibus 
arcl.iir, (juiii. cx all.cra amjiialioiin osfc 

ax -|- ks 
‘2k ’ 

ovc in all.ci'a sUbstituto 



ax(h -|- ksds » - 2akd’X. 


COROIJAllIUM 1 


720. Quia est ttMUpus iiuiuH - 

aiiteiii et gravitate - 1 est teiiipns (Iohcouhiih poiidiili f 

2 

(§ lOGj. Qiiiiro longitiido peiululi isoehroni in vacin) osl, =-= 

COEOljLAlUUiM 2 

721. Si igilnr fuerii ~ = iiKiG paii. iniUcHimaniui \u'( 
dosceiiHus nbsolvetur dimidio mimito sccuiulo; hoe ergo (iv(Mii 
.scrap, pedis Rhen. 

00U01.LAUIUM :i 

722. Altitudo colevitati in A/ dijbit.a sou v o.sl. 

™ e* (/» —J c '■ c’' (h " () 

aUiue ob 

a 

erit 


Ii. 

"Aa uiJ-- 


V~ a 


a 


COROLLARIUM <1 

723. Posito y = 0 prodibit tofciis arcus doscoiisus ox 1 

ali = ~ 

Si ergo arcus desceii.sus pouatur =- /’, orit 

ah -'■= ///|■^(l ~ . 

Quaro dato arcu descensus f erit 


V = 




(X3K0.LI.M11UM r> 


A( 5 {|iiabio pro cuvva hacc 

ax = y/.‘ (c®* — l) — Is 

i i^xponoiitiali c'^' coiivortondo, quaxi est. 


UlllC 


* "*■ y/u 

1-2 -2^^ i - 2 -‘i'-ik 

2(tx= J_y-h r.2-a.-r-.i/.-'' 


SCnOLlON I 

Notavi lu(j convnnit banc cuvvam sbnib aocinatiom,'. oxpviini, qna 
acliyHtoclironiL uHConsui umcrvioiiH cxpriincbalur; ibi (‘nini oral 


a/ 


l ■ 2 


1 • 2 • nk 


1 • 2 • • 4 


otc. 


:piao aoqiiiilio ub liac nostra pro tanlochronn. invonia in lioc iantiim 
nod liic sib 2 «, quod ibi oral «, atquo cxponons vosistontiau brachy- 
10 (luplo inaior ost oxpoiu'uto rosistontiao pro tautochrona. Curva 
cliystodirona (pioquo acl bautocbronismum prodaconiluin uccumnioclari 
’cu asconsus dosconsui trilmto in niodio I’osiBboiilo, cuius oxponons ost 
inor. 


COKOLLARIUM G 

iVd inveniondain conUniiaiumoin curvats ]\[A ultra A ])oih dobot .s 
m, quo facto habobitur 

ax = 2 /.'® (o’** — l) -p ks 


1-2 i ■ 2 ■ a ■ 2/.: I ■ 2 • 3 ’ 4 -’-l 

1)1 Ktii.Lui t)ijei'u ouiniii Ha Mci;liat)it*n 


— (d,c. 


40 


(^uao oaclGin aocinatio 
iiGgalivo (k'HCcnwns nmiuini’ in 
iiiuila. iisccnsiii insorviol'. stl.qiin 
Ic'inpovo, scIliCMl, 71 1 /'‘ ■ 



si /• iicgativinn rucissoinus. 

(|iio(‘iiTii ciirva jl/y 
ISl omiH'S aS('(MlSllS (M)( 

COUOIJ.AIUUM 7 

121 . I'jadniii rt'gn 
/)’ /!/ A i\'(' (Kig. S;{J I 
pro il(‘.sc.(‘.iiHii (jiiai)i pro a.'- 
sn)a',r urcai II M A oniiais i 
li'iMporo absolvimtiir al.ipio 
oMiiu'H MHOonsus. QuaHi 

oscilliiLioMOK, (puu^ In aim 
oriiiil. iniiM' HO iNtx'liroiiai 
miiaK soioiosc.iUaliouis or 


asi'onsuin ; 
sapor 


CnitOLbAklCM H 

7‘2S. iSi rosisIcMii.ia. ovanositii, (pa> casii />' III. oo, ciirva In 
aliiro (khoL, ipnu* ('sl. oiirva (anUalirona. in va.c.iio. Mon ipsi 
HoridtM oxpvoHsa iiidinil-; (il. onim hoii 'h/.'C ^ ^ x', anipn: 


(JOitOJ.LAUlUM J) 

7‘J!1. (larva ('rgn ///1/yfAV.’ proiii, cyclois liahohil. riispii 
II ol. (I, ad ipias iiivonuMKluH poimi.iir oril.qtio pro i 

l) .'.■■-■y/.-/" k'-vOW/y; 

aUpio oiuH alLitiido liJ) onl. 


Pro area aHcon.suH voro ylJVC (jrit 


A NO ^ 21:1 


k~ n 


ol 


f,7.j '• 

a A' — a 


21 :. 


31- s(‘ri(!s (M’it 


n o u - 


, ‘2«* 2«^ . , 
'*■ Al^~ ryP'^' 


2a 


Q/,a 


2«^ 


CJ'! ••= a -[- H- ^ ^^3 + . ^ 3 + cic 


4/i* ‘ 54-" 


COUOl.IARIUM 10 

10. Kx bis ])('rs))iciiur cimpidom (J arcus asciMisus doviiiiovein esse 
5 yl jircns <l(’scenHiis. Af(iUO arcus AKC ciis|ns in intinituin abit, si 
(.‘t si a > /«•, cuspis (' orit iuin^inavia. Oot.cruni ox aeciiuiliono patet 
.1) (|Uiini C'/o’ OHso (lianiot.nm curvao iuvoniac. 


COROLl.AUIUM 11 

il. Si cdi’piiH in diniidia osoilhitiouo habiieril cclovifcatom alMtiulini b 
11 , orii arcus dcscinisus 

Vif— y<>b 

sou |M'r soi'ioni 

-l\/ah ‘2ah i -L etc 

y<l 2(;/.- 


s(Hjuons arcus asconsus 


SB*i 


'2 hi 


k y if -t- ]/ ah 


2 |/a b '2ab ah ]/« b _ . 
2,/ “2^. 


COROrd-iVUlUM 12 

':J2. Si orgo doscciisus fiat ex vuiiclo B, \Ui ut arcus dosconsus sit 


A MB =^211 


a -l-k 


gak^ . 
ia-\-ky 


h — / .. , i.\jj 


[itis voro asconsus arcus orit 


=.2kl- 


2a +k 


a 'P 4^ 


OOKOJir.ARJlIM 13 


Fa aecjuuKoiui pro liac cnrvii ii.[)j)ar(!l. curvaiu in 


luram 

i.‘Sso taiigentoni 

horr/oniaioni. 

Cum poiTo ixKsilo (is 

(isciili 

in J/" sit 

flsdij 

da \/{d!d— dx^) 



^ ddx ~ 

ddx ’ 

(jtiia 

St l§71f)t 

1 

dx = 

a 

(u“ - l)(/S, 

orit 






dd-x == 

2« 

ct 





)/{rfs“-rfrt')»rfs]/(l - l)‘); 


(■rit. radius osnili in 

^ i)') 

,n 

Posito orgo s = 0 erit radius osciili in pnncU) iiiliino /( 
I’t 0 radius osculi cvancscii. 


COR0Li.AIUUjM Id 

Radius osculi non cst miixiiiiufi in p\in(;t,o inlii 
metlioduni maxiinoruin maximus invoiutuv in ivvcn aHCO 
piuieto 0 Gxistcule 

ir — 

In hoc onini puncto cst radius osculi 


_ '.iak 

VW-a') 

Ex quo coiicluilitur. nisi sit «■>(,, curvaUirum curvuo 
dnnmul neque pmictiim 0 usquam existovo. 


oui .L<iv 1/iwr.A aitjUil/ ur.oio i i i'j 


.WO 


SCJIOLION 2 


.00 igitur pi-o])leinato dnas invoiiiiniis ourvn.s, super ({uariini alt.era 
nsiifi, super alLcrii voro onines asoonnus aerjualibiis alisolvimtur Uuu- 
-qno cum Ruper lota curva BAO oinnOH ifcus sen Roinioscillatiouoy 
povagaiitnr tciuporibuR, si (|iiideiii m ciirvao poii-ioiio JiA iiici- 
curva ad oscillat.iones in Iluido isochronas lacioudas cskcI. idonua, 
litus (juoqiie iniev so essonfc isocliroiii, do quo voro non constat. 
in duidis praetor I'eyistontiam qinidratis' colorilatum })roportio- 
insiippr obsorvatnr, (jiiani inonionlis teniporum proportlonaloin 
loin osso probabile osb, ofciain oonimictijn cmn ista rosistoiitia 
in dotorminaro oporao protimn est; (piod voro tacilo c'X praccc- 
potest. Sit nnim resistnntia coiistaiis =■-//; (irit pro deHcciisu 

(Iv = — f/dx H- hds -|- - 


1 prioro opt'ratioiiG tautiun loco fjdo- nbiqiie f/dx -- hds flubsLiina- 
irona sabislacions siinili mode obtiuobiinr; pro doscumsn Bcilicot 
i curva 

= ("J* _ -I- a/,' («“ - i) 

.sc(Misu voro haoc 


«.r sH- - 2 /, “(c”- I); 


(juoquo cum prioro oandcni ciirvuin continuam coiiRtituit; abit 
in alteram ponondo s nogativum. Noiauduin Inc ost, si fuorit 
: ciirvani tautoebronam tractoriam JJAF{l^\g.H' 2 , p. d’lG) asynibotuin 
;orizontfi.lom CJC, quae a pimcto A disiot intorvallo A’ ■ 
longitudo, quo haec tractoria desctilniuv, oat 
uitein super liuiuRiiiodi curva taiigontem bori/.ontaloni nusquam 
iiioscillat.io absolvi possit alcpic alicubi punctum aequilibrii yl 
rum lion ost, cum, ut supra iam observavimus, in tali resistentiao 
jrpus in loco subsistcro qneai declivi. Jlis autein casibus, quibus 
yl (Icscondero pergit, niilli reditus atquo ideo nullao oscillationca 
int, quia corpus, (pianqnaiii super piano declivi ud quiotom ]i(‘r- 
st, tamen siipor co ascendoro ncqiiit; in quovis onim enrvao 
F puncto corpus iu quieto persoveraro potest. 


SCHOLION 


Non niulto difficilior lit prohloniatis solntio, si pof.t'iiti 
teiidens non constaus, sed vnrial>ilis utniiKiuo 7' ut,qu<i oxpoiu'.us 
efciam vaviabilis q pomitur. l-hiljohitiir oiiiin jn-o ()l('.inon(.o U 
(lescensu 

ds 

t.a7, (/(/,_ /,,-■/., Pd.'t) 

8i iiimc nt auto 71D1 ponainr 


■> 


dobebit quoquo (jsse 


, (i(H , «*(//' u\l‘'^dx^ 


'/ (/.•? 


Qiuiu acqnaUo denuo dillVrouUalu posito dn coustanto (d. Uuu) <U 
snbstituto dabit 


qds^ 

l(r 


I'qdihx -I- l]dPd.<-. - I /'d.l d.p) 

li 


pvo (jnvvu dPHconsns isochvonos habcnlo. ihniisqiK'. cuvvnui (ajiiliv 
asconsibus insorviet. 


SCHOI.ION d 

7d7. Tautochi'onam luvac iu UypoUiosi v(;aiHt.cuti5vn (]\iiV(h*at,iK 
propoifioualis priimis ego dedi in Cominoiit. Lonio IV, iihi t'ad 
sum usiis met.hodu/j Oeinceps voro ctiain (.'(d. Ion. liKaNOi.’i.i. 
littevas signilicavit so quoqne in (;ad(iin rosiatonbiiic liypobhosi i 


1) liMiUo iM-iiicups: 2Vdxdfi. Coiwvt V. i: 

2) L. Euleui Coiumciitatio 13 findicis Enhstiioumiani): Curoa taulochrnua 

sknlinm facicnte sccumlmn qumlrata cc/m7«/HW, Coraniont. acad. sc. I’cLrop. 1 
p. 67; IjFo.viunui Kvuki Opera omnUty series If, vol. ■!. 1*. St. 


ronain rt'ppoviB9(f'): cuiiia inoUiodus rxtat in Coiniii. Acad. Paris. A. IT.Sf 
aliis verii vn.sisU'iilian l»y])oUioAil»u.s oxcopta oa, qiiao ip.sis colcritatilais ( 
oporiJonalis, noino adliuo, (|uanUiin milii consiat, taiilochronas dotenninav 
lod cuiiu ad oas ciirvas aUiiunt, ipias in Act. Lips. A. 172G tuutochrouani 
aiiinc dedi‘), can ({lau'silo non sati.sfaciimfc, iiL ('('1. IIkh.mannus, cpii priinii 
easdt'in iiicidcrat.'). atipir ogo posina monKtruvimns.'’) Dil'IiciiItas aiitt 
eiliodi liiiius taiitoclu’onas invnniniuli in hoc coiisistit, qiiod in aliis re 
(‘iitiao liypoi.ln'sitins t'.(‘hn-it-as non possit nnivorsaliter ox aoquat.iono cai: 
ca dotoniiiJiari. (^iioniodo vrro nihiloininus pm alii.s msistcuiiis taiilocliroit 
vostigavi (juoaiit, o.x .siMjiKMito propositiono cidligi potoril; in qua pro iiied 
vissiniis iu quacuuqms cnUn-ituUun rationo nmlUpUcata rcsistontibua taui 
ironao invoniimdao proponiintnr. 


IMiOl'OSITK) 82 

IMtuBLKMA 

7.‘IF^. h/ vK'diii ntrisshiio, t/uml nsisfil iu (iHacHiiijUf. mHltiiilicala niftm'. a 
hdmn, vl lijipnlht's} jtninilmv nuijonuis dvinsum Umlculi!^ dvtrmhmrv curv^ 
uiochmum AM (Pig. <S(), p. .’{.VJ), suju-.r <jt(o vrl oiiiuefi ((osa-usus rcl uticcu. 
'(imdihua (disdlraulnr icniporihus. 


SOliUTIO 

Poaitis iihsciflaa AP--'-'X arcu ait totus arcus dosconsu idiq 

Dscriptua = /'. i'oloiitia. solliciLans doonsnin pouatiir *=-=y, altitudo colcrit 

1) Yido litlorns ab lou. Hhunoui.i.i 27. Doc- 1729 ad laiuNiiAitDUM Hia.nRU.M datns, fj 
. I'lN’r.S'riioiiM oilidit IJiblioLli. iMiitbiuii. 4,, lilDIl, p. 978. P. St. 

2) Ion. Bi;uNouiJ/t, j\[.(tliod(; po/»’ Ironvrr Ics lavlocluvncS) Its iHlfirii.T: ivsislaji.*? co) 

qnarni das viksftrsy do I'liead. d. .sc. do Paris 1790, p. 7B; Oiirni omnia, loin 

ausanuac ot (lonovao 17*12, p. 179. P. SI. 

3) T/. iMir.Kui I'f'iiimojilatio I (iiidicis Mni;.st«oi;miani): Conslntclio lincnrim isochrono 
I mi'dio qiwciiiitjKt'. rcsktcnk, Acta onul. I72G, p. 901; Lkoxhauiii Ei'ixhi Opera omnia, lioiio; 
ol- 'I. V. St. 

4) Iac. ITiat-MANX, T/nvria t/cucyalis mofinitn. qui nasowinr a potcnliis quiluifU'is in corj 
itksinenlt'r af/cnlHuts, Coniinoiit. iicad. .so. Potrup. 2 (1727), 1729, p. 139; vidi: prina: 
■ 158. P. St. 

5) Vide iiotnin 2 p. 9Gl>. 


V. SI-. 


in 3/ dobiUx sifc = oxponens vosinteutiac = k atqiic 
iibi I- est (luantit-ns valdc niagna, ita iit fractioiies, 

n 

/• pluriuni qimni w (limcnsiomiiii Imbent, pro cvuiiosc 
His positis orit ox natiira descensus 

7 / I 


lam si resistentia prorsns abesset, curva quaesila csso' 
lio cst 

fjx = «s^; 


quia aiitom mediiuu csL rarissinuim, curva qiiacsita n 
dificrcl; ponatur igit.ur fiequatio pro curva qnaesiLa ha 


Quia voro ost 


2 , 

(fX ^ -i- ' 


d p 


(jd.i - 1 - 


v”‘ ds 


proplor tenninnni vaUlo parvum orit ])roxnno 

p — K.s'-* — , 


ubi constaufi (■ ox hoc doterminatur, ({uod, ei fit s 
circa crib 


If = a(P — s-j 4- I?,, (r* — i‘") Pi’f 


Ponatur ergo 
erit 




liv 


= — 2a.s(/s — -h ■•= — ,f;d; 




noglectis rcUquis Lenninis, qul pro </'* poni doberenl 
quam ))i in (louomiuatorc habet dimonsionos. Ex his 


IJ Vf .MUlU I I < i.'i i U 


ovu 


loc ita accopi.o, nt evaiioscat posiho s = f\ ICrit orgo 


r = a(r - a“) + ^.(Z- - s") + ; J Xr - 8^)" 




/y |/k(/®-s“) 2 (/*/■— a-s)^ 

itcruni tenniiiis so(]uonl.ibus ob iiiuiiiombuu rationnin. liinc nunc 
Miipuft 

/.s- _ r its (i A/s(/'*'-k’*) _ «"*_ 

/y — .s'^) SkAi;”' ■' 


;c”‘ (/'/-.'‘•sf 


(//- ss)- 


iniogmtnni, ul. (U'ancHcai. posiio s = 0, da-bit tonipiiH, quo corpus 
i arcuin MA = s ab.solvit. 'rotnin ci'go doscoiisus i.oinpus por 
btiiicbitnr, si post intcgraiiouoiu ponatur s — f\ quod tciiipiis clobob 
ains sou ita comparutum, ut non poiidcut ab f. Vriinns a-ntem 
jOrininus 

. r ,/.■ 

J |/«(r 

st iiitogTationcni .s “» /' ia.m dat. Imiusuiodi oxprossiononi, in qua 
ins inost /'; prodiL otiim • Quaniobmn si duo rtdiqui toniiini 
comparati, nt, i)Ostf[uain posituni ost. s ^-= Z', soso tlcsbvnani, qtiaoaito 
jfacUiin; haberotur oiiini pro integro dcscouHUS toin})0i'0 luioc ox- 
, , quao csL conatans. Debobit ergo csso 

iff-ssy- (/■/■- ss)'* 

jt iiitogrationein s = f. Dat antoni 

(//-ss)* 

= /■ ninltipluni potestatis ipsius f, cuius exponons est « — 2, atquo 
ibegrale 

'dsjif^-s^rdfi 




{ff-s&Y 
Ect.tiut Opera oiniiia Ua iMccliiinicu 


posito s = f iM mnlliphim potestaUs ipaius / , 
fufit igituf H = 2w-rl utqiie (:i ita suniatur, u 
f, (]ii{u-um utriiisquc oxponons crit 2')ii — 1, sOs 
parent, quales coefficiciitos habitui'ao sint istac i 
aimpliduribus coucliidemiis. liiiegraiis igil.ui* ? 
evanescaiit posito s 0, Uniiquo facto s = /' rep 


atqup 

^{jT-ssf iff- ssr 



hincque crit goueraliter 


uude erit 


j 


iff-ssy 


2 • 1 • (> ■ ■ • 


0 / 




iff-ssy 


Alterius termini coofficieiis cx oadcin niuilogiii ii 
Lione ita instituta, ut integnilo eviuioscat i)()Hitcj 


jir-syds = -s) + r'--‘(r - 


i.y.3.7 ' 


Hacc igitur series in 


fc’^rfs 

(/■/■-, S'., 

clucta ct integrata atquo turn posito s = /* clabii 




His igitur duobus valoribus inter sc acquatis pi 

/j=, l-3-6-7..--(2m- 
' 2-4-G-8--..2»i(2« 

qno valore loco substituto liabebltur pro cu 


0G--1O71 _DKMO'ni PUNCTl SUITER DATA LIXEA IN MEDIO KESISTKNTE 
)Ci-tinunt(S posil.o I loco « lioinogeiioilai-is orgo, seqneus aequatio 


(ji: csr-. _j_ T).s-"‘ + ' 

a 2 -<l-G — aw ( 2 «/ q- i) o'"//' 

'ol h \ n: (loHiiUsrcitiir liiiic oriLnr isUi aoiiiialio 

‘ 2 ‘G--* - 2 m( 2 wi 1 ) 2 //* 

iqiie teinpuH uiiiuscuiiisquc descensus super hac curva orit f 

nigitiido i)on(Uili in vacuo a gravitate naturali =- 1 sollicitaii codon] tempi 
esr.cnsus absolvoiiUK iirit ” • Kadona aequatio pro curva tauiochrona n 
itur in :ui(|Ujitioiinm pro curva, super qua oinnes iisconsus aequalibus ic 
orilma, tein|Joro scilicol. "" j,'"", ahsolvmitur, si loco / l"‘ scribatur — //‘. Q. E 


OOHOTiEARIUM 1 

7iJ9. Si 11>2 sou in > i , curvae radius oscnU iu pimcto A idi 
■it qui pro aO(|uati(m(i scilicet hi hia ergo casibus eoi'i: 

liniiiiiun dosconsuiu ahsolvib oodem tempore i[n() in vacuo; sou doscens 
iper infinni curvae [lortiuncula inliiiite parva idem crit in vacuo et 
odio resistenio, si mode jn > * ■ 

COROLLAEIUM 2 

740. Si w ^ ^ ill utroquo termiuo a babobit duas dimensiones. Qu? 
dins osculi in A non aiiipiius erit sed eo orit minor. In hoc er 
edio, qnod in rationc colorilatiiin resisbit, teinpus descensus minimi \. 
culinn (drc.ubivom mains orit quum in vacuo hoeque in data ratione. 


COROLLAEIUM 3 

741, Si m fuGrit < !» vennn Lamen >0, radius osculi in A erit iufini 
rvus; super Jiac orgo curva iu vacuo miniums descensus absolveretur tei 
re infinite parvo, cum in medio rosistonto linito tempore perficiatur. 


SCHOLION 1 


742. Qwod ad hunc Ciiauin m < I attinei., iioc, 

aeqiiaticinc sequitar, quain in medio rarissimo 
poniimts. Jn casu auteni, quo termini 

.sistit, ctiamsi mfidinm sit rari.ssimum, non satisf! 
quibus yx. aeqiuifcur, considerari doboiit taiuiuani i 
coiivevgentis, in qua scquentcs prae primis ovaii 
imiusmodi liahebit formani 

^3 = _p q- r~ «:>"■- 

in qua exponentes ipsiiis s in progressiono aritlnucl 
forma partiin ox aiialogia, pavtiin oa ipsa i-aLiomi, 
invenieuduin usi siiuius, colligi potest. Jf.x Inic iai 
puiicto iiifimo A coiidit-ioiioni, si J . cx diiohi: 
non posse, quantumvis /.• sit magnum, (iiua oiiii 
cvoscuut, in sc(iueutibus icrminifi s taiulom in don 
quo po.sUo .9=^0 Het ox quo apparot cur 

tcrtuiuari ucque ladiiini osciili in hoc loco })ohsu i 
uou liabot locum, si cxponcutos ipsius a croscunl. 

SGKOLION 2 

743. nine igitur patet modus (airvani taiiUu 
cuuqne celoritatum rabionu multipUcata rosisloiito 
non fuorit missiinum. Cum euim aoquatio pro ii 

_ 5- yls®""*-' .7?s^"‘ Cs^ 

quemadinodnm ex oonditiono tautocln’onismi val( 
miiiaviimis, eodem niodo otinm coefrtciontos roUqu 
detiiiiri. At propter tantopero compositas ibrinnl 
insuperabilis, qni aufcom fortn sublevabitiir, si c 
cientem B vel ad summuiu duos B et C deton 
quoniam sequeiites ex analogia concludi posseiit. 


373 


K .MOTU I'UNCTl miVFAl DATA DINEA IN MEDIO llRSfSTMMR 


u, quo m = l, cogiiita Hit, (juippc ex supcviovibns (§ 724) habomus 


(/X -= 


a 


(\ak 


5‘ I. I f 


ad gC2ioralo?r) iiivx'iiiondaiu non paruin subsklii adbi’oL 'rcTniinus 
iiiri (lobot ox sequonto acquatioiio 


J '■! J ■■'‘■■‘T J ... 

rdsjfdHjp-s'^Yf _ psM(//'-ss)-‘‘2*(r'" ''‘-5“'''' ') 




«./ 


'dsfda {ff ~ ss1"*~' /(^s(y7 — Si')" 
(//— «.t)^ 


jionis intogralia iia suiit Bumciula, iifc evatioscaiiL ponito s = Z', 
)ni (lobot .s«=0; aUiuc tiiin valor ipsiim 7? invoiiiotur. Copflicions 
cognitufj cat; iuvoninius oniiu 

I - 3 ■ 5 — (2 m — 1) 

110 j ?2 = l, suporioixjin aequationom evoivi invoniqiio cxi- 

•, id quod ogvogio congi'uit Si autcni valoroH cooflicicnUuin in 
lotoscoreut, turn liabcn’etur qiudon aequatio sevio inhnita constans 
onii quaosita; quao autcni, si oius lox cognihi I’liorlt, per inotho- 
dica sunimandi*) in aoquatiouoin iorniiuornui nnimno finilo con- 
stbrmari ))otorii Atqiio Imnc propemodiini iinicain oi^ Lutiasiinani 
xlnni, cuius opo tautochronao in aliia rosisf.ontjao bypothosibus 
int. 


COUOLLAllIUM 4 

igiiur aequatio 

+ ‘ , Bs*”* , . 

= a + 

jBiu ComiiiuiU.atio 25 (iiidicis I'Incstiiobjiiani): MelltMlHS goiC.fuUs 8iimm(i}idi pro- 
inont. acad. sc. Potvoii. 6 (1732/3), J738, p. 08; Lh:osuMir>i Evu.ri Opera 
vol, 14. P. St. 


eximiuftt tiuiiochioiiam desconsiium, iiscensiiy t.anto(;hroiioR 

([iiae oi'ituv jionendo A' ncgativuiu. 

COROJ.LAUJUiM 5 

74n. PeispiGitm* hinc, finotic's m fuorii. iiumurus iiil 
chniiiam asa’iisibus iusci-vienloin A 'NO (l'’ig. H.'}, p. v-hh 
Ghroiwo dcscciisuum JiMA. liladum cnim anfiUfLt.io oriUir, 
naUiv iicgaUvum. 

COIIOLI.AKIUM C 

740. Practeroji mlclligifcur curvnni ANC, supor (lua oiii 
tempore absolvuntur (pio descensus super ciirvu liMA, 
cpiam UMA ol ciispidem 0 altius luibero posiUiiu, (picim 
quod in duplicatu celeritutiini rntione resistit. 

COROLTjARIUM 7 

747. In medio, quod iu sim])Uci rationc coltu'ii.al.inu Vi 
s expouenies li\u»t « 2; ex quo scquilair tm\ l.a\\to<d\voiuu 
usoensuum case semicycloides. Ea voro ))ro aseons\i, fpiij 
coofliciontem quam pro desccDSu, maioro circulo ovil.. goni 
pora asceasuum aeqiudiu csso deboant ieinporibua (h.'HCtJUS 
eadem cyclois continmi semiosciUatioucs quo(juo prodiicifc 
simm rero tompora eriint minora quam l.omj)Oi‘a dcscousi 

SCHOLIOiV 3 

748. Si 7)1 ost numerus integer, facile ox data fort 
valor dotiniri. Kamque si w = l, erit A -= 'j , si = 
pori'o. At si m non est uumerus integer, difliclliuB est v 
series Giihu valovuiu ipsius R debot iutorpolavi. Pro I 
quavum denominator cst 2 , valor ipsins A por quadrat 
dcfiuivi. Posito eniin n pro porimotro circidi, cuius diau 
sequituv: 


1 

3 

5 


7 


2’ 

¥’ 

2 ’ 


s' 


J 

2 1 

2 - -I 

1 

2 ■ 4 ■ 0 

1 

f 

X 

3 '2^’ 

\h 5 

'in ’ 

3 -eT 



si fuoril; = \ 


2 -li; — 2 » I 

"" :i-r)- 7 --. (ajt i-i) (M-|-i)nr 

r/^’ -I- ;j . fj . 7 . . . . (2 m - 1- 1 )(h -i- 

io(*t m ' • (JiiiKunnunu' anlnm m I'lionl'. IVacUo, ui’it porpuluo 

{‘■ 21)1 -|- I)*. /»/«(! — a)"' 

il:i. uccopto, nt (n'MiiOHral, poHilci z-^O, alquo liiiu positc* ^==1, 
111 (lociii in Cominnnl.. A. 17.’i(), in DifsHOilalioiin J)e iirdiiycssiouiljus 
usS} 

COUOrilAIUUM H 

nunc pro Hingulis modi is roHiHionUlms rnriHsimiH qimorinif'.nr 
doHconHuuin, oao ho habobimt, nl. Hcqnil.m*: 


)ii I) fix u .|. .s 

l . .v’ 


■* / 

“• n\/(ik 


m = 1 fix 


/I (»«/.• 


HI '•*' „ (jx 

^ jrn/; y/«/e 

- a -I- 


HI J fix 


.s'-* ri.s’ 
ii liyrtVc**’ 


ibuntnr ianlocliromio aHConsninn, si ultimi bonuini (hini- noqalivi. 


,i:m Ooinniotilatio 19 (imlicifl K.vKH-ntnKMiANi): Jh: (rtinscCH(h>iiihi<s, 

n»i grnerales algchraicc dari HC<n(ennl^ (Jomiiiont. acail. so. PoLvop. ft ( 17 :i(,>/l), 
F.osuAHoi J'jUl.Kni OiH'ni OHinin, soiic.s I, vol. Id. V. bt. 


SCHOi.ION 4 


750. Haoc igiUir siifliciant do lautocbronis siniplicibi 
on\nes dcsccnswa tantum vcl oinnea aacci^a\is acqoalihii 
poribii.s. Pvaeter has aiiteni curviis etiam aliao tantochi 
j^ellari possuiifc, super qiiibus vel omnes .si'inioscillation 
onmes integrao oscillationos ainl. isoclironac; quarinn cm 
ofciain in vacuo est. iiifiuitus. Quod autem ad integras 
baec ijuaostio vosislentiao propria osi ; In vacuo oniin onv 
inter so sunt aoipuilos. Quia iiul.cm in bis (puiostiouil 
vcmiendae pr(»ponniiUu‘, quanuii altera, iid a.sren.sus, alter 
tineab, antoqnam buiusniocli qiuicstiones pro tautoebronis; 
faciliores propositioncs circa binas curvas asconsnin ot d 
pvaoiniUcmns. 


PROPOSITIO 83 

PKOBLEMA 

751. Jh htf}wlhesi potatCiw unifomis (Icorsiim ((iniknti 
(lito/i misfit hi tUq)Uc<if<i rat'mc cekrifatiimy duUi curva ^ 

allcram -liV ilti hi 
indolis, ut curpus 
MA super curva u 
curwt quacsita asci 
ANy qui acqualls s 


SOI. 

Positis potent 
’ pouento rG,sistcntia( 

qiiam ex dcsconsu acqiiisivifc qnaqiie super curva qiiacsit 
choat, debita altitudini b sit pro curva data abscissa AJ^ 
pro quacsita voro sit abscissa AQ = t atque arcus AN = 
altitude celontati corporis dcsccudcntis in M' dobita 



corporis ascciulcntis in N debita 

CHS (loscousus provonii, ox Imc acMtiiationo 

— j 

= nj c ^ (i -r-y 

'.us asconsiis (^x liac aoqnat.iono 

r 

h = (jJ c* lit. 

;ir doscoiisus o(. asf'oiians haoo liabobilur anqiiatio 
Jr, * t/x^J 

entialis 

- 1 

fi * fix ^ c* (U. 

H JiHCOiisiis aO(|naliH osso debcat n.vcni (Icsconsus, ponatur r = s; 
bii. iftta aoquaiio 

-Qi 

c (lx =-(11. 


'va jVA data sit, dal)itur aoqualio intor s ol. x] qua, si 
ilor por n ot ds subsl-ituatnr, prodibit ucquul.io intor I ot s 
r proptor r = s; quae del-onuinabit naturani ciirvae (juacsilao 


COllOLbAHlUM 1 

vac datae ]\IA portio iufima cxpriiuatuv aequationo a; = «s'', 
lO infima curvac AN haec acqiuitio 

-2» 

(It = ane * s"~^ds. 


Operfi onniu II a Moclianicii 


EXEMPLUM 1 


7(iO. Sit lineit data recta vciiicalis; orit .r = ,s-. Pro ciii- 
siiuin qiiftL'sita AX li (Fig. So) existenln AQ=^t et yliY=---.s 

aofjuat.io 

(It = c (Ih R(UI I ‘■=- 

Alijne eliminata (laaoUiat. 
crit 

‘Itds^kds — kdl sivo ^ 
Ex {|na aefiiiationo pors| 

V'iR. 85. 

Aj\’^ essu tractoriam si 
horizniitali li]) filo longitiidinis ^ k goiiitam. Qimi’o iiltitndo 
erit j/-. Si mmc Imec ip.sa tractoria AXE ])?•(> oiirva do 
piatur, ei respondebit curva quacsita, cuins abscissa arcui s i 

^Je^ds; qiiao ergo curva itorum nrit tractoria asyiiitot.oii 
Imbens, cuius asymt-otos supra A clovata cst intorvallo | /■, 
fill aequatur. Serici vcro sujiorioris oninos curvao onnit t;r 
tills geuevantur, quorum longil-udincs coiistitnnnt luuic sorioia J 
Recta scilicet vevUcalis tauquam tractoria coiisidovari )ioto,si 
gencrana eat aeu infiiutum. Ultima aut<im Iwiius sovici tract 
abit horizontalem per A ductani. 

EXEMPLUM 2 

761. Si liuea doscensuuin data fuorifc recta utouiiquo ad 1 
clinata MA (Fig. 85), ita ut sit il/.4 (s) : y/ (;i;) = « : 1 hou u 
bitur pro curva quaesita ist-a acquatio 

- 9 » 

adt ■■= e * (Is , 
at = I (l - r*') . 



cuius integralis csb 


jlfcionibiift conidiHtj.i.s oritur 


2 ((/(Is 


h'ds — alcdl sou 



L 

o 


|uo(iuo csi. pro iructoriii lilo longitiulinis J supor asymtoto 
‘•■('iiitn. (wisloulo yi ; Itaonpio Li'actoria per yl fcraiisiro 
j(picni08 curvao oiniu^s sunt (juoquo Iracloriao ut in pnicco- 
tjimruui fila ^I'lionintia simt. t’tc., oariijii voro 

punoto yt disliuii.iao tonout Imno progrcssionem > 

;iUc(!i omiiOH tvanloriao cum axo verticali A If iinguUnn con- 
in ajigulo /*AM. 


COUOLLAUIUM 8 

jrianim lianiin oa, ipiao \>rimaiu sen vocLain Jllyl praeccilit, 
ibil propriotatimi, ut. cov}ms siipcr oa dosccndeu.s postoaqno 
' asrauHlouH uu(pialla sputta povcuiTal. 

(JOltOIJiAlltUM 9 

nrviini igltui' (lo.sccniauum C'yl 
iidam, ciii ros])oiulou(/ recta in- 
iiper awynitoto lioir/oiitali /ilo 
09cril)atur Iructoriii /JA in oa(|uo 
I', a yl// 1«3 j ct ex yl constiluatiir 
'I A/; (M'iUjuo 0/1 curva doscon- 
lulot rocta yl /V pi‘() usconsibiis. 

SCIIOLION 2 

ire potest hie casus instar oxoiupli problomatis iuvorsi, quo 
scuiisuuni curva iloscousuum roquiritur. 



IiiXEMPLUM 3 

rva doscousuum data eyclois Jl/yl (l*‘ig. 84, p. 37G), cuius natura 
sit oxprossa 

2 ax = 


soil circiili j^eiiiioiis clijimotor « “ • I'j-il/ orgo 


, ads 
rf.r.= , 


undo pro curvii fillora ascoiisiniin yl ,V liuuc iiivonitnr acqi 


cuius iutegialis cal 


ad/ = r .sv/.s, 




ai 


fjuac proptor 

abii in hsmc 


fid I 


s'dii 


, j (ilddl , Idsdfi aksdi 

alsas^— -\- 

4 ' 4 L> 


Ifaoc curva in A, iiL iaiii ost diet, inn, tiingontoin Ini 
[laliciijit vovd oUum uayinloCou />v; lu)i*i7,0!\taUMn; (uiius a 

Uir, ai s Hal *=> Kiel nuteni lux; cnsii (iimro 

K/X hoc iniohigilnr cnvvani nhcnbi pnnetuin lloxiia coni 

(]Uod invcniotur, ai poaii.o df constanto poiniiur dds^-O. 

I «= sen s • Qnaro si suniai,nr nveus A N =* ^ , evil 

1,^ 1,^ 

contnu'ii; cni rosponihd. abscissa ./(J 9011 BQ 

ovii sL'inpof : //(?*=-■ e:2 ^2, 7lHli8;2. 


SCHOLION a 

7t)G- Probloniii hoc propositiun oxtat ab anonyino in , 
oiusquo solutioncm dcdil in Comment,. jVead. Petrop. A. 17 
alia iisns niothodo. Praotev haiic vero coiuUtionoin aiK 
imim roquirit uiiam curvaiii coiiiinuani, cnins alter raniu 
asceiiaibus iiuscrviat, cuiusiuodi curvae claiitur innuinorabili 
propositiouo detogcinus. 

1 ) iVoikiJUi «?pflmcMs ^iroj)<isr7i<m, Aela uvud. 1728, \). 528. 

2) TltKnre»ia dc mnlif curoiUnr'o corporum, quae res 
Uitis tyiiHciru^f) ^n'4>j>t)r/io>ja/c)»j, Comjount. iicail. sc. Potiop. '1 (1780 


.... i/inrjrt i.N rtii'iUiU rj'iiN'l i') 


383 


PROPOSJTIO 84 

PROBLEM A 

uloii posilis nt (mtc huwuirv citrvum conCmtHtm M A'N {'Fig. 84, 
til in (juiivh scmhimllnlmie, tjtKw Hvmpcr hi arcu MA incipiat, 
a uy>:us dcsccnaiis J\l A uetjunUs sU arciii (tsixnsus scfiitcniis A]\’. 

SOLUTIO 

bio haoc a pniofiocloiito in lioc tantum diffort, quod ibi dala 
jMA\ liic voro Oil cjiuiqiio quaori dobcat ox hao condifciono, i|iiod 
/a iM A (d. y\ A iiiiaiii onndoiiKjuo cnrvain coiiLmiiaiii conxiitiioio 
ml.is igil.ur iirciihny A jV et, AN uoqmilibuH =s ot positii y* 
f orit. 

-84 

ill (’A 

cnrvJi MAN dobol. oa^o coniimia, :u5«(iuilionoiu inU'v s ot x ita 
ooinjjai'aLain, ui-, ai in ou loro x ponatur — s, (pio casu arcus 
ru ylA' ahib, valor ipsiiia x Hai. ■*» / son 

nl)i M sil runrl.io (puKHlain ipsiu.a s, oaquo abcat in 
[a)iiaLuv — .s. Ponatur (U-go —s loco .s, (juo casu x abit iu t, 
— Nds. Kat voro (pioqiio 

• 84 -Si 

dl ^ * dx = c * ^fds. 

-is 

N * M, 


Hi 

M: = eAr 


in Q posito — s loco s oritquo 


valoribuH loro M ei. A' siibstilulis prodibit y,\ quo e 

P liiiiiisinodi (.‘Bse dobovo iuncUtmoiii ipsius s, (juao iilu'Evt. iu — P posi 
loco s. qiias fmictioiies iiiipares appellaro coiiHuovi. Sil, itiiquo /' 
.|ii:u’Cmi(|iio iiiipEir ip.siiis s, cuinsmodi siiiiL gi-. as\ rtf;^ ok., oi’it 


M^c^Pds sen 


^ s 

x=JrPj^th. 


(piEie r.st aoqiiEitio pro c.urvEi qiiaesit-a. Q. 111. 1. 


7G8. Quia cst 
orit Bumendis logaritlunis 


COKOLI.AKIOM 1 


(ix = c’ Pds, 


)i}%= J H-//H Uh. 


DifliTenticiur haec aequatio donuo po.sil.o da cojistEuito prodibil.quo 

+ ''f »eu /.' I>(l(t:c - Mxds -I ■ !;ilxd /', 
Q\uiu aequatio ab oxpouei)tiuli))UH ost libeviu 


C0110U.AR1UM 2 

7l)9. Quouiaiu P per s davi debet, aoqmiUo iiivont.u non hiibob viu 
iutor se peruiixtas; qiinniobvciu ea sui’licit ud curvt\H in (ni cuntonUi 
stvuendas. 

"70. PyuaD\v\8 esse J^= “ ■ erit. 

« ’ 

* 1 » 

(to: -= j e* ads = /.'c* s — /•‘'fd q- 

quae est aequatio pro nuii ct fortassc siinplicissiituL (uu'va sEiiinbioionto. 

$ 

vcio aequatio eliniiiiEito cxpouentiali e* abifc in Ininc 
axsds = aksdx — k'^adx + k^sds. 


exjjosiU) per scricin prodibit isLa acrjuatio 


ax " 


s- 





H 



+ 


s'* 


-j- of.c. 


oc ergo cni-v:i in yl habot iangunUnn liorizonCaloiii oiusqiio radius o 
line loco ghI, a. Qnia, no cuvva. flat imaginii.ria, chsc d(;hel. dx < ds. 

s t 

lif. esse c'‘s<a. (iuo ergo loco lili c*.9, qiiao oxpressio croscouto s (ju 
scii, aeqnalis a, ihi curva yiM liabobiL timgonl.oin vcrticabmi aUpio | 
I reversionis. Pro raino yP/V posil.o — s lor.o -[-.s Imoc liabnUir iuiij 


ax = / c * sds son dx -= ^ ■ 

•' a 

— i 

H'o ({inundiii I'norilj c-urva- non iii; imagiiiariji. A-t si nst 

= ibi curva. (|no(|uo liabcbib j)uncl.nni rovfirsionis (d'. diainotnnn \ 

...j 

uni. Picri anl.oni potosi, si « satis magnnin accipiainr, n(, so 

ms sit quain «, (juu casu curva ylN in inlinil.uin ubibiti asyintoto 

— » 

lobit hori/.onUloin JiC. Pit. a-ubnn c^'s = 0 ensibna 3 = 0 ot « 
lobit orgo valoroin inaxiimuu, si oins diH'oronliulo hoc voro ca& 

= s ot 

7 

C 

xro si fuerit , curvJi haboint asynitoton 7^C', cuius alUtudo BA 

‘ ■ At si fiiorit « < , curva ylB uti alter I’fi.mns habobit (juocjuo \ 

Q reversionis, quod ex hue Jicqiialiono defcoriuinabitiir 

—I 

a = c^ s. 


priori casu curva AN habere dobet puuctuni flcxus cotitrarii, quod 
bin* ox hac aoquationo 1 = ; erit scilicob in N sunito area yiN=k 


Ijkonhahdi l^ui.iiui Opera omnia II9 Mocbitiiicu 


PROJ^OSITTO 85 


PROBLiaiA 

771. Jfi h/pothesi (jravitalis cl rcsislvntiuc ju'acccdcvle 
MA (Fig. 84. p. 37()), super qua tlcscensus ahsolvantur, Im 
curnm ylA' hitius proprietafis, til asccnsits (uinsqur Ivwpiih 
dcsccusm praecciknlis. 


SOLUTIO 

Positis ut ante poteiitia sollicitnnte ~ (j ol. iiindii 
pro cuvva MA abscissa AP=x, arcus AM = s alque 
JaY abscissa AQ = l, arcus Ponat.iir altitucio 

quodam in A acquisitac dobita = /^ qua celoritaio cmqju 
sum in curva vIjV absolvoL. His positis orit ultiludo col 

= e' [h — (}J 

et altitude in tuscensu coleritali in A' dobita 


Tempus ergo descensus per uveum MA orit 


I- 


da 


et tompus asconsiis por aremu HA' 

p 

/' e^^dr 

\‘^{b — gj e* rf/) 

quae duo teuipora, si post iutogrationeni ponatuj- 

/ > ^ ' 

e^d-x^h atquo gje^di = h, 


50 aequalia. Pouatnr ad hoc obiinonduiti. 


(J'l: ‘ (lx == X, !/fc‘(tt = T 
et ^'■(lr = ,in, 


, S ct U winl talcs fuucUoiioft, qujie cvancscant ])osito -x, i, s ol 
nicionduiu orgu csl, ill luioc duo iiitegralia 

J y{h~-x) J yib - rj 

r sc acqiialia, si post integratioiioiii poiuiLur K — h uL T=h. Al 
iti ol X ol T Biinl {|iiaiitiUitos a h proims non pondontcs alqiio 
nlor so rolaliononi l.ouoro dobont, qucincunquo valoi'om b liabnonfc. 
orgo salisflol, si U fuorib tabs functio ipsius .7’. qiialis iS osl ipaius 
sumlu .U = S osso quoquo debel T=^X. Esl vovo 

U = 2k{l-(i'“) ot 7(=‘2A(t-'-‘-l)i 


uv Ji =: 6' crit 


r ~j 

2 = atquo 



3ra hoc posilo osso debol X ^ T sou 


0 sit 


e’' dx^ r;* dl, 



Ex ijiiibns orgo (.•oiifjt.rnd.io ciij-vao innoto.scit,, (juia suinLo 


AN -<■■“•) 

huic \esponclet absci:5t>u 

AQ = I 

i2e-* - 1) 

Aequatio vcro pro cm-va AN coniinodiua iiivoniDtur r 
intor s ei a;. Nani quia csi 

S= _2/,/(2-c=‘) a 

si loco s oi X lii valoies snbstil-iianlur, pi-odibit acqiintic 
ciirva qunesila ylN. Q. E. I. 



COUOELAULUM ,1 

772. Quia oat r «= 2/ci(2 — , ovit 

- 1 

dr^ ■ • • 


Cum veto, lie curva AN fiat iinaginaria, esso clebeat t 
ooii8(juo orit rcalis, quousquo 


ds > 



sou (is > 


dx 


- 1 


OOKOLLAllIUM 2 


773. 
(Is > (lx, 


Est voi’o e'‘^ souipor maius imitate; ox (juo 
00 mngis fore 

•i ^ dx 
ds > — , 

2/3*- 1 


Quare si curva data fuorit ro<alis, quaesita quoque somiiei 


\)E MOTU rUNCTI ^UVl'M i>ATA LINKA IN MKDH) liESJS'l'KN’rj-: 

COROLLA LUUM 3 
Cum Hit s -~’2kl{2 — orit 

r 

, e^hir dr 

ds= ■ 

2-c»* 2 <;=>*— 1 

US rohitio iiitov (h ot dx \n computuni cluci jiotust-. 

COROLLMUOM 4 

Ex solutioiio probloimiljis siiniil iipparet, quomodo eiits iuvoisum 
um. Hi onim curva aaccusiuim ylA' datur «cu acqiiatio intor t ct 
Gqualio intor a; ot s formabitiir opc aoqiiationuni 

t=f . ot r = 2i:K2~e’‘). 

■’ (2o»-ir 

COnOI/LARIUM r. 

\.cl curvao fonnain circa punctuiu A iiidagandani ])ouanbur s et r 

••s 

iia oritquo fj"**®!, undo fiot dr = ds atqno dt^^^dx. lix quo 
cnrvanim MA ot NA indmas porbioncs osso intor so similes ob 

EXEMPIiUM 1 

5jit linoa dosccnsuum data recta MA (Pig. 86, p. 880) utcunquo in- 
sit s = ax sou ds =» adx. Cum nunc sit 

7 dr . t d6 

ds - eb arc=» — 

2ca*— 1 (2e^*— i)'" 

inter I eb r pro curva qimosita ista acquatio 

dr = ~^~- - seu adt = 2e^‘‘dr — dr, 

1 

(ft = 47c(i “ e“) — r. 


;ralis ost 



ideoquo in puncto infiiuo A cat dr=^ad(. C\ivva hacc ali( 
gontom horizontjiloni, qni locus invcnioUir ponendo dt^Ci 

r 

2 = sou )-=-=2A'?2, ciu rcspondot al = 2k — 2kl2. Atqii 
quam 2/;/2, vnlor ipsius df (let ncgahiviis idpoquo curvii 
donee — dt fiat «f/r; hoc juitem accidit, si cat 

I — tt-=2e®* sen r = 2kl " ■ 

I — n 

At quia a non poiost case minus qimm I, si ost «=-=l, tan 
infinituu\ ah A cUsiHabit. n,tq«o. si « > I, tangrulom 1 

quam habchii- tangoutcin vcvUcalom. vSed iintvovsum nU.ra t 
vovticalcra, ulu ost 

r===—2hl ' • 

3 

Oiisii Pi'go, quo linoa data esl voiticalis son iit r 

A orit vorticalis. 


Qnao acqiintio in scriem couvorsa dat 


. / I _ 

~ * l~2k i '2.3-2F 


COitOTd^AlUUM fi 

778. Si 3 denotot totuin avcinn closronsns, r exprin 
soqnenti ascensn super cuvva AN (t'ig. 84, p. 37G) doscriptnn 
arcus desconsus s, roporiotur arcus asccubus 

>- = 2/(i(2-6'‘)- 

Quoiiiam euim posuimus T X, integios arcus doscensus e 
s ot r clonotant. 


EXiaiFLTJM 2 

779. Sit enrva data MA ipsa taufcochrona de.scensiiun 
oadom rcsistontiae hypothosi invcniinus; babebit curva yfiYl 
ut omnes ascensus acqiialihus quoque absolvantur tomporib 
quibus descensus super AiA. Quaro curva AN erit ipsa \ 
suum cum curva MA continua iam ante inveiita. Quo h' 



1)K MOTU iniNC'L'I SUI’ER IJATA I.INKA IN MEDIO UESliSTMNTK 39t 

oiubiUir, aumajiuifl ae(jualionom pro ourva tautochi'ona doscensuiim, 
^7191 

vol l)ds vel aai = 2fr{tr‘‘ - \) — ks. 

sii, 

— r 

dr , 1. , , <([. 

s = ot cr^ = alqno dx ^ , 

t 1 (2«-^- ly 

ifcis orii 

adf kdr ( I --- - fl**} 

{•JdSi- (2c*^'- f)' 


adi =■> ^(l - c®*) f/r. 

it.io ox ilia fonnatur, si pro a; poiiat.ur I utquD — r pro s. Quave 
y^iV ost contiuiia cum jl/A at(pic tauLoclirona asceiisuuin. 


OOROLTiMarJM 7 

Dato orgo arcu (losceusus s super Uiuiocbi’omv dosconsuum orit 
sus sGqiionfcis super iautochrona asconsuum 

r = ‘2kl{2 — A). 

sceiisus a cuspiclo iauiochronao clcsconHuuin iucipiat, cuius locum dat 


b arcus asconsus 
ivonimus (§ 732). 



SCHOLJON 

^um ibaquo tautoclironn, in hao reaiatentiao hypobhesi qnaosifco 
itquo sit curva continua, bine ansani arripimus iiivostigancli plurcs 
tiinias, quarum duo rami vices curvarum Myi et yiN sustinore 
quod in so{iuente proposibiono praostabimus. 


PROPOvSITIO 86 


PROBLEMA 

7H2. Jisdem pfjsifif: tit tnilc imcnire casus, (iiiihus diiue cini 
(Fig. 84, p. 37(i), Hujicr quthiis descensus et sequcntes asccnsus 
imihus ahsohuntur, nnum curvam contimiam consHlimnt. 

SOLUTIO 

Mjuirnt.ihuB iiiidoin clonomiiiaUomlmti, qui))ns in pr.iecedov 
UBi sumns, sdUcat AAf = s, AQ^t oi. AN r 

acquaiiones ibi inveiitas 

r — 1 — i f 

2 = e**-|-e“ ot rAd:& = e’'clt 

offici (lob(jt, lit afi((uaUonos intor 5 et a; ut inter r et t sub oa 
cnmpi’ohendantnr. Suinn.mus ad hoc novaiu variahilom s, G> 
M ill curvu A.M dctiirmiiictur, ita ut, si s liat ncgutivuiv 
obtiueatur punctum N in altera cuvva. Kauc ob ro.m 8 
oportot functionem ipsius a, ut cadem, si loco a poimtur - 
AN, qui oh posiUouoiu uegatWam est — r, ita ut s aboai 
— e loco s. PouatuY 

erib 

T 

f* «•» 

propter 2 = ideoque Q orit functio impar ipsius , 

ncgativain abit facto z negativo, Erit itaque 

+ et 

PoiTo auteiu esso debet 

dsi{l~^qf^di{l~Qf 

atquG X fcalis esse debot fanctio ipsius z, quae abeafc in 
gativo. Ponafcur dx = Mdz abeatque M in N facto z noga 


U I'UN'CTl SUl’HR DATA IRNKA IN MKDIO RESISTFNTr: im 


inobreiu fiei. 


M{\ + Qf 


M=P{\ ~~Qf 


0 — rimctioni impiivi ipsins z] n-tquc fcum fioi, 

jv- - i'(i + gy 

intor se oriini. ]\f(l -|- efc — jV(l — (Jf, uii roquirit-iir. 
ubitu loco P ct Q limotionibus imparibus ipsins z erib 

ft; = J^dz (1 - Qf you .ft; - fP(U{l — Q)^ 


39 oriimtur curvao MAy qiiaruin ])aii.CH contimiao AN 
b isochroiios rGspccUvo do.scGusiboH super MA faebis. Quia 
ionos occurmut P et Q, detorminotur altora, ul sit 

« 2/i:^ atquo x l*Pdz({ A~ 

- 1 

Di’o acquabiono valor ipsius z ox prioro, qni oat =» 1 — 
ifcurquo aoquatio intor s; ob s pro curva qnaosila. Q. E. L 


COllOLLARlUM 1 

, fit quoquo s = 0. Quarc intograle ipsius P(lz(l ita 
jvanescat posifco 0=^0. Nam evanoscente area s abscissa 
L*e dobeb. 


COROLIiARIUM 2 


s = 2kl — , erib 

l—B* 


ds = 


2 hd 0 


ra omnia II9 Meobanica 


ol quia t’St. dj- ='■■ P(h{\ + t*’’'!' 


(h _ 2h 
,lx “■ /’(I 



nisi Pigo /Y1 — ^^)(1 -H ■?) f’aorit. qufim 2/^ ciirvji orit 


COROLLARtUM a 

785. In pnnclo infimo A, quin p.vaiiew’it s, cvi(. 

da _ ‘iA 
dx ~ V ■ 

Quaro P talis esse dobef. runctio unpar ipsiim iifc ea, ai 

quam 2/.; hoc aiitem ovenire non pof.nst, nisi halia I'uonl 

quao ovuuescat posito 5 = 0, hncqun casii taiigoim in A nri 

KXKMPfRJM 1 

78fi. Quia P debci esso fnnctio impar ipsiua z, ponaia: 

^ n-«s^2 

Quo poaito evil 
Kst voro 

^== 1 — e’* et ih=‘ ■^j-e^‘‘ds atquo 1 — « 

A fC 

Quibus substitutis habebiUiv 

d-x. = -4^ '■ '"“i = l) 

. ^ 2 /c 

2}cc i 




/ uedz 1 azde 

, — .. sen do'^,, .. 

[i-zr 


Quae e.st neqiiaiio pro curva tautocUrona supra iuvouta, 
M A onines descensus aequalibns abaolviintur teinporibiis, 
altera AK omnes ascensua iisdem toniporibus. 


EXK.MinAJM 2 


?uie — ^ 


,;=.j 


it 


\\aed:;— '■lai^de 
{i-zf 


^az^ + az* 
I - g 


z - \ -a 


~~ 1 
,2)L 


1 — z = c 


— t 

_ 



0 in Horioni convor.sa dat 


AV-x 
W u 


SK-l- 


6/i 




+ 


UOk^ 


-[- otx;. = h'X 


anlio a 


in 


AP 
Rh ‘ 


PROPOSITIO 87 

PLIOBLKMA 

hjlio/ht'si (jravifnda unifomis dcomim Undeutis et mdio mifomi 
cclmiaiun ralme misienle si dcliir atrva quaecuuque A//J (Fig. B7, 
qm corpus descensus ahsolmf, mvenire curvam AN ei hinqendam 
doneam, ita ul omies semmcillalknes, qufic super curva MAN fiunt, 
solvaniur tcniporibus. 


SOLUTIO 

ut Imcfconua potontin. sollicitanto g et expononto rosistentiae k 
dafcao MA abscissa arcus AM ^ s, enrvae vero 

»scissa yliV = r. lucipiat uuuc descensus m quo- 

ac MA punolo sitquc celoril-as in A acquisita dobita alfcitudmi . 
:o corpus soqiientom ascensum in curva yfiV absolvet,. His posibis 
) colerifcati corporis doscondoniis in itf debita 


60 * 


= c*(/; -- fi fe da) 


ot jiltitudo coloiibiti corporis Jiscoiuloutis in N dobita 

= (?*(/' — (I I c’‘df) . 

"Rx bis erit lempus, ciuo in liac scniioscillaliono jircus M/l oij yi 


-1- f-- r— -, v~ 



(plan px])rcssio integrum 
lationis (-cmpus, si pos 
ponatur 


f! f c ^d:V = h afcqiio 


Cum igitur hoc toinpus 
Imboro valornin constant 
(jnautitatc litterno h p( 
conditiono dotorminari c 

inter t ct r op(^ datao acqimlionis inter x ot s. Ronamus 


I'ig. 87. 


atquo 


= X utr yJehU^T 


oik 


,9k 


Quibiis subsfcitutis haboro debobit 

r . rji?L 
J i/(b-^X)~^J 'V(b-T) 


■ post integvationem ponatuv X =» 6 
quia T ab X non pondot; babebim 


rdS + dJi 

J y[b-x)' 


I 1. ruiNVyii ouir-iv .‘i iis ^ijbinu lU’jfMrM 1‘i.N I I'; f 

i«o coniparata, ut ]K)si- iiitegriiHoiicm liictcj A /> liitoi’a h 
■) ovaiioscfiL Hoc ani.nin fiet;, hi iiieril, 

,IS+ dU = “‘^^- 

yx 

somioscillationis 


/* u(?X 

— / , = SlU 

J V{hX-XX} 

ilioriinn circuli, clia.inoH*v ==1. Sit 


a — 


V'H. 

Vo* 


.udinoni p(3ii(luli in vacuo ol graviHit(5 =o souiioscillationos 
lompovo absolvoutivS, ([uo luio Honiioscillatioucs siipor ciirviH 
^'iiiitui' (§ J(j7). Cum igiUir sit 


dti-\- dM= 

vo>^ 


S -I- 11 = 2 \/'^y = 2V2rfe 'tlx. 

S=2k{l — (i'‘) oil Ji = 2/((c“— l). 
l-c^‘ -l;(/‘ = V2/fe‘-dx 


e“ = c“+ ^^y2f fe'dx 
r = 2Icl (c“- + j. V2ffe‘‘(lx). 


ipsius r rcspoiidons valoi* ipsius t ex liuc aoquutiono clo- 
X sou 


Kx quo iiivointur 


dx 

» ~ S , ’ 

I -r ^ (Ix^ 

ex qitil)ns constvucUo ciirvac innoLoscit. Ae({uatio .‘luteni pn 
AN coHimocUus ox tluUi {lotiualioue iTitoi a: ot s obllnobituv, wi U 



ot ]oc<) :v bic valor 



iris unim snbstitutis orietnr hacc auqiiaUi) intei- r i‘l, t, ((iia 
quaosita AN. Q. E. I. 


COIiOLI.ARlb’M 1 

78fJ, Ciun oscillalioiics iiiiuiiiuie congruani cum oscillati 
si ciirvao MA tnnguns in A non fuorit hoir/.outalis vul si 
A fuorit iiiliuitc parvus, curvao quausltao AN railius oscu 
Erit cuiui hoc cusu tempus dcscousus miiumi *0 ol 

““ Vv 

COROJAARIUM 2 

790, Sin uutoni curvao MA in A radius osculi fuorit 
dinis, scilicet h, orifc tompus descensus minimi «« fS J 

tompus semioscillationis sit erit radius osculi ( 

yy 

=i^Vf~Vhy\ debot antom ossc < 4 Z’ sea f> ^ h, ne curva J 

' COHOLLAIUUM B 

791. OuL'vao orgo MA et AN in A et taagoutoin hoi 
dium osculi coratuunom habobunt, si fuerit f=>}i. Hoc e 
AN radius osculi in A fiot quoquo ®“/i. 



1)E MOTU I'UNCTl SUl»Kll DATA UNt:A IN UKSIS'L’KNTI': 

SCHOLION 1 

792. Qucmudmoduin hie ox data cuvva dc.sccnsiuun ciu’vani asccnai 
tniiiJiviimift, ita porspicitur aiiiiili nioclo c.v eiii’va asconsiunn dal;a cur^ 
snsiuiin invuiiiri posne; ai oiiiiu dotiu* aeciuatio inter t ct r, quin oat 

r t 

s ■= -- ’ V-2/j ,■ ' tllj 

-/■ 

(f -- 

/aloribiia subatituondis aoquatio pro curva dosccMianiiin inter s oL x 
itur. 

COUOLLAltlUAl 4 

793. Cum /' imiumorabiloa haboro possit viilorcs, moclo sit f > ^ h, 
ivis curvain nivo doRCunsuniu aivc asconsmnn datam iinnunerao iidii 
uit curvuo oinsinodi, uL HcmioKcillatioiioa yuper iiy fiudao sint oir 
roime, omnino uti in vacuo fieii potest. 

COUOl^LAKiUM 5 

794. Quia in solntiono posuitmi.s 7'=-^ X, hac aoqtiationo re), alio co 
i’ inter queinquc arcuiii dosconsus integrum ot areuni renponclu 
laus. Ita, si arcus dcsconsns Aicrit s, orit arcus ascensus 

EXEiMPLUiVI 3 

795. Sit linea descensnum data recta vevticalis pro qua ost s = 
ergo quoque ds = dx atque 

feWlx == A-(l — e *)• 


• n t 


liiidt' igitiir (let 




sen 


INiiro luitein est 





r l-s 

Huu r (I/. 1 


I'lliiiiiiiulo orgo $ proiliint pro ciirva ascHnsiiiiiii ista {um|Uiii 

- /;>/r 

r . / 

(/(■l/’/'-i 2/7.;- -2/' 


in ([ua variabilos sunt a so iiivicoin soparaiao, v.ii a< 

oiulain suflicit. lutegratio vcro liuiiis iiC(jiial,ionis a ((iiiidriit 
Pi'd vacuo ex Imc ac(juationo olicituj’ Hiciondc) /: «= cvj isfat 

quae aequatio ud oani, quam in capito praucodoiito [§ <1{M ] 
l)otest. 


EXICMPLUM 2 

790. Sit linea dcscensuuiu data ipsa tautoolirona ( 
[§ 719] inveiita, cuius aequatio est 


= 7cfZs(e®* — l). 

Erit ergo 

fe ‘dx = _ c *) = ^(1 _ 1 

ot 
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iR MOTU I’UNC'ri SUl'IOfl DATA LINBA IN MEDIO llEftlSTENT]-’ 
fiofc 

I'V (/« 


\/a- \/'>f 

Va-Y'If 


of; 


,ls~ 

t 


porro sit 


adx = 


ahe^^ (ir{e^*‘ ~~ l) 
(r,'» Ya- Yif) 


e ^ f/;c = (If, 


i - 1) . -■ 

' sivc (Ult 

(-K<>-i-l/ 2 /'f ( Va i Y-iiy 

(- Ya + Y'iffdt = kdr{l — «'"*), 

I, ins Gsso doboL qaani /a, lluoc aiitem aoquutio invanUi coin- 
nuGS taufcochroiias ascuusiinin; quae oniin bariun canc[UO onm tau- 
scensiiinn iuiigatur, super cuvva ox iis coruposila ouiiies seini- 
dobonb esse isoclirouae. Si suiriatin- /=* 2«, aequatio oril; baoo 

u-df -■= /ufr{l — e^*), 


j tautochrona ascensuuin, sapor qna oinnes asceusiis oodom tein- 
iititur quo descensus sapor tautocliroua desconsiuini data, atquo 
uuabio tautochronae descousiiam. 


EXEMPLDM 3 


liiioa descoDSiuiui da.ta Jffyi taiitochroiia asconsuum ot quaoratur, 
,0 cum ea iunefcao seinioscillaliones isoclirouas prodiicant. Aoquatio 
c curva MA est 



61 


ii.L'iii Opera omnia Ih ifochanica 


IV.HUO 






Evit ergo 


J e’' 0 





|-‘2e=‘)(l -e'“) . 


Ha ‘ 


Ex his 

oritur 



-p (l 

- C-) (i -1- 

atque 


{ '\ 


, ^ C 



f 1 

[e’“- l) (f -i- 


ox quibiis constructio ciirvae coiiscMjuit.nr. 


SCHOLION 2 

798. lion exoinplnm klco aUulimiis, ut, uppuvciit, cum 
tautochrunaui asconsuiim coniunctinn esse oporteat, quo Hoinioscil 
ucqualibus temporibua absolvanUir. Ex Ibrmulis aid.om iir 
ciu'vam quuGsitam non osso lautochroimin dosconsuuin; ao(]niLt.i 

C(U «= kdr{e^^ — l) 

ill illis foniiulis non continotur, cjuod periculum facienti e 
Quamobrom si MA ruoint tautocliroiia dosconsuum et A N ascoJ 
omues itus per j^FAN ilsdem a)wolvanLur temporibus, tame 
Bomioscillatione.s scquciites per NAM non cnml. isoclironac. I" 
quod secundum curvas 3IA ot AN oscillari ofticitur, oscillatic 
isoclironas, etiainsi altornao semioscillatinnes, in quibus desce 
MA. incipit, a(’qualibus peragautur teinpoi’ibus. iraec const 
composita MAN non cat idoiiea ad pondulorum inoiuni in ni 
aequabilcni efficiouduni. Optimum vero liuic incommodo reined 
si casus dotorininavotnr, quo enrva AN siniilis et aequali 
prodiret. 
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PROPOBITIO 88 

P.ROBL1CMA 

le J\fA ei AN (Rig'. 87, p. 39fi) earn hcHnierint proprielateni, 
alioncfi, (pMc in curva MA hicipimd, ami inter se kochronac. 
diiplkala rutione edcrilatim redslit, detcrminurn (mns. qirihus 
niiuncUw j\ 1 A cl AN imam cnrvam coniinuam ccnstilnunt. 


SOLUTIO 

ifidcui clonoininiLUonibus, qnas in pvaocodoiii.o propositioiio 
;t, A /' = n;, A oi j-IjV *'=-/* aUjnc /’= loiigit.udini 

in vacuo ot giavIUitu =« .(/, i»veniiiin.s ibi Inis duns iLoquiiUoncri 



V2fj 0 '■ doD 


ot d dt = e ‘ dx, 


-or utraiiiquo curvani coiitinotur. Tam (juia ciirvno AlA cfc 
)Sso rami cnrvao contiiniao, ao(iU5itio iutor ot s ita dobot 
it, si X abaat in turn s lial *--» — r pj-opior Hituni ucga- 
•ccipianuis novam vaviuliilom cuius s ot x sint talus runc- 
nogativo x abcat in t ot a in -r. Sit 

< — * 

Je‘-dx = 0-‘; 

= zV 2 f; 


.tivo, quo casu r in — s ot — s in r transit, prodibib 

- 1 r 

/ce'-* — = — z V2f; 


n priore congruib. Sit J* fnnetio quaecunquo par ipsius z, 
obiam si loco z pouabur — z, eb poiiatur 

/ce”-- J 2 / 2 /-+P; 
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(juo ])oaito (jiificriito satisfiet. 
fitque ililbebitui- 


Kaniquo faciaimis z iiogativinn; 



}_zy^f -\-P ac /ce"'- — ■ ^ 


ab 


uti lequiritur. Alton aeqimtioni 

^ J* < ^ 

J e^dt =^J e'' (ir. 

per hauc 

d% = 

iiiiu satisfit; pusito eitim 2 nogativo ct dl loco dx atqun r loco 

/ (ddt = ■-=] c" dx. 

Ex variubili ergo 2 , cuius P eat functio (jiiaocuiu]UO i)av, cnwa 
cuius cuntiuua cst altova AN, ita dctenniiiatur, ut sit 


Erit ergo 
Sit 



zVn , P 

U k 


atquc 


dx •■*= 2c’‘ zdz 


( 2 /' 2|/2/’: 



0 (lz 


ot ii = 2Jcl 


2/j 


2/'-2[/2/’ 


2 = 


u y2 

yr 


turn ad formulas sinipliciores efficiendaa tnin ad honiogonoitatoni 
produceuclaiu, quia dobebit esse u uiiius climonsionis; oi-it f;i-p;o P 
ipsius u unius dimeusiouis quoquo. Quaro lialjcbitur 


Q. E. I. 


s = 2kl 


P-n 


atqiie a; — 


Aid r udu 
f J (P -uy' 


COHOLLAMUM 1 

800. Infimtue ergo curvao tautocliroiiao MxiN invonioiitui 
varii valoros loco P, qui omnos sint fuuctioues pares ipsius it, s 


I)K MO'l'tl I'UN’GTl sornu J)A'I'A LINKA IN ilEDlO IM’.SISTEN'IT ^Of) 
cjvo iiiior x ot s obtiiiobiUir, si cx iluiibus jictjuiiUouibus liivcntis 



, qiiao otiiuii in incst, eliniinet.nr. 


C0K0LLAK1U.M 2 
luia osl. s = 2 Id ,, ^ , crit 


P — It 

6'^^ SOU — u = kc'" 

P ~ H 




Dquabiouo a 

i altera 

j 4k^H<hi 

, prodibib 


f{ilu — dP) 

(lx 

bio ad cliuiinandum u esb saopo conimodiHsinni-. 


SCIIOLION 1 


aia evanescentc .s quoquo x ovauescoi'o clebot, piiraum invosti- 
, quo ipsi dato vaioro s ovanescab. Dciiide iutogralo 


/ udu 

'(F~~TiY 


obob, ul ovauGscab, si loco n idem valor subsbitiiabnr. Ilocque 
i osb cum in construcbione curvao, quao ope cluarum invontaruin 
I porlici pobosfc, turn in coacinnatione aequationis inbor x ob s, si 


qiiulcm ea ex uequatione integrata 

■tfc® f udu 

r J 

(leducatiir. Coterum si loco « et P qiiiifilibefc ooriini tnnll-iiilii 
loco (luaiLini iiivontanini iieijimtiouum adbibcri |) 0 SHmib isbio 

c . 4/i® /‘ ndu 

s = 2A-Zp_- et a;- ^ 

iibi constans c esi. arbitruria cfc iflcii'co itn, (lol.onniiiitri poioMi,, 
casu c’vanescat, quo ovauoHcifc 'X-. At, s cviuioscit, hi n==0, quia 


,t ~ I 

atquc ./ fl* da.' cvauescifc cvanescenie s; quavo c aoqniilo ohho (bsliiii, 
1\ si in CO ponatuv u = 0. Eodcm cvgo casu a- dchoi. (iVu,u('.H( 
coustaus in integmtioiio valoris ipsiiis x daturminiUau’. Vcd v 
tabs I’lmctio pin- ipsius u accipi dcbct, quao liai. «« c, si j)()iuiUi 


COROLLAUIUM a 

803. Cum longitudo penduli isochroni in vacuo (d< gra.vi|p!ib( 
atque oscibutioiie.s minimao in medio rusistunio non discroponl 
nibus in vacuo, ovit- radius oscuU curvae in A « f, si ipudcun l i 
in A fuorit horizontaiis. 


EXEMPLUM 1 

804. Quia P esso debot functio par ipsius u, sit ./' couhI 
quo posito u = 0 fiat s 0. Erit ergo 

k~u = ke^^ sou M =« /i:(l — e**). 

Atque ob dP = 0 habebitur 


e^^ds 

dx 


f 

-- sou 
2u 


n = 


2rfs 


Ex quibus aequationibus conficitur ista 
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i-niNi n UATA I. IKEA IX 3 IKOIO KKS/.STEXTK 

uaf.if) ost pro ipsa t.aiil.ocbrona doHcensiiiim; (jiiao ultra coiili- 
. hiiilocbronam aHCoiiHuuin; alquo omncs semioscillationt's super liac 
iimia, si niodo in ranio A/^t incipiant, erunt isochronac. 


Sit. 


EXlilMPLUM 2 




oiiiuloin valoroin faetio n iiogativo. ((oc jiosito erit 


.«ax- 


r (I r (M’ll 

a 


oqviiiUono procUl. 


= ke 
a 


(^s _ f{a- 2 m) . 
dx 2a« ’ 


/V/x) 

H u valor in iiltora aoqual.ionc snhstitntiis dat 
^ Ak — l) («c** (Is 4- fdx) — 

..niciii tadico 

* 1 ' » • 
rtc“V/5^ ( i/ _/ . jV 

-ik{J^-l) .iA-lc^-Ov-i/cU-l) / 

;iiaii spociali, si fuorit a = AIc, ista acquatio abit in banc 

) j_ 

iJco'^’^dj _ 1 ± 

fdx' " ^ / 
c** — 1 

Ls aequaiiioncs in so coniplecfcitiir, quarum altora est 

= Ake^^dsie*^ — l) 

- fdx = 4 *e’‘(is(e‘‘ + l). 


lEai'in^i aiitem posterior, quia posito .s==0 non cvtmCHcii dx ol, dI) 
ipsiiis clx negativiiin. osfc inutilis. Prior vevo iiiiegralii clat 


SOU 

3 /’;i- = 87 r( 2 c“- 3 c”’' f l), 

Qiluo ultra A eoDtiiuiatn bac aeqmitioiie oxpiinniair 

Sft = 8i’(2c « - 3c’' -I- l). 
Per serieni vero babetiir ista acquatio 

ot, pro altera ciirvae paiio yiN hacc 

ft >■’ 6»*® , 19r^ , 

' 2 24 ii-"*" 381 /v» 


806. Quia cst 


crifc 


Eliininato vero u ost 


COROLUniUAf 4 

u-^y A'J,:' fix. 

i’-kA+l/lfj'Aux. 


Quaro si Ulc valor ipsius « h, 1,,, substituatur, 

aequatio inter s efc a:. 

n EXEMPLUM 3 

w(. ronanius esse 

P=V(ic^ A- 80 U = /c» _|_ . 


proflihit 


U I'UjNijji UAIA in MKDIO HkSISTKN’TI^ 

' cli ic vnlo?-ibuft supra datis crifc 

e ^ (lx = A:' sou V^lfJ e * dx = k ie^’^ — c'*). 
noudis oritur 

fjc'- dx - F (e“ - F‘) =« F (e '■ + c 2). 

0 dilferentiata dat banc 

lx = k/h (fl * — e * ) 901? "^fdx — kds ic'" — l) , 


m 


li.i 

O/' 




jorioin con versa dat 

/ 

/a: g -f- d- + Otc. 


SCHOLION 2 

his oxemj)lis invoniinua curvjis iautochrojins pro medio, 
iplicata rationo coloritatuni, cae iia smit comparatao, nt 
siiit disaimiles. Cum igitur omncs descensus super curva 
lilt, sequontos soinioscillationes, quao in curva NA inci- 
tautochronao, id quod in causa est, quod hae curvae ad 
m accoinmodari noque?iiit. Huic autein iiicomruodo ro- 
si huiiismodi curvarum MA ot NA par invenirobur, quae 
miles efc aoqualcs; lioc enim ensu periudo super utraquo 
)ri possot. Dubinm quoquo nullum ost, quin tails casus 
veutio, quia hao duac curvae forte non Grant continuao, 
L’opositioucm potiiis pertinet. Inchigari scilicet dobet curva 
Bspoudons curva ascensiiuin similis et acqualis sit; liaec 
b defectum analyscos ita osb difficilis, ut dubitem, iium 
gnom analyseos promotionem ad Lunc acopum portiugore 


:a ojunift lls Moclm/iica 
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liacc vcro qiniestio inw. rrfiuciuii, m. 
(^t f hiiius comlit-ioui^, iit., si in on |)Oimiui' 


loco s ct 


^2kl{c-’ — \^2fj (i^dir) 

r lb: 

(l — ^ V'i/'/eWb:) 


Inco r, eaclera prodcat aoquatio, qiiao ImljobnUir niil.o |§ 7HH 
hacc miiliis modis facilior orfici potest; aitninon ((iiniTiodo 
non video. Si im'diiim fuerit riirissininni, iion dilTicilo osl 
invenire, quo dune curvao MJ ct siiit inter so siinilos 
quidein ad Rnem pevducto calculo lianc invciii iio(inn,tioiioi 


s^ds 

9/d 


f(l$ = sds ^ sou fx— 2 -|- yo/f'’ 


(junG curva siuiiil ultra A continuatfi ramiim habci. A A' si 
nreui yliU; qxiare penduium iu hue cuvva oscillivns singul 
absolvet aequalibus toiuporiljus. lilvifc autom 

s' = - i)P + 3/f K(9i' -I- 4 A-) et s = V(- 9 )i‘ ■ ] ■ U 


Quia vero k est quantit-as valde inagna, orit 

,u,.. 


Hineque fit 




Ponatur / = 2«; erit 

c/ • X «/ 3A' ' fi — X J y(jj,x — xx) ^ 


= (l + - o^x) + (1 _ J 


Quae ergo curva coUcm fere modo quo cyclois clescribi 
tionis circuli. 


)E MOTi; I’UNDTl SlIIMOIl DA'l’A LINKA IN MKDIO IJESISI’KNTK 
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COKOJ.LAIUIJM 5 

i siiniiatiir sou /‘=2^’/y» cuwi. hacc ahit iu ollipsin, 

liorizo)ilitlis cst dnplo maior qnam vorbicalis^ qni Q^\, = f\V‘i\. Viori 
, ifb ellipsis sit fcautochroim in ihiido mrissimo atqiio oingis satis- 
1 cyclois. 


SCliOliTON 3 


onsl-i’ucbio auloin oiirvuo iaiifcocIironatJ in medio ntrissimo in prae- 
loUo (laUu! osL, ni. soquiinr: Snpor rocui vovLicali jiJJ a f 
^crii)atnv scniicivculos ..■( 0/> ot ox hoc snpor bnsi 7? I) cycinis J F])\ 
ii iiivorso situ doscrlliatur AGl). Qnibns factis ciivva qiiiiosita 
truetur aumendis ubi{pio oius appUcatis 


VM^ PF- 




P6'; 


cuvvuo infinila puncta cognoscunUu*. 
accipi potest 






.oido uon sit opus. Ourva autem hacc alicubi hiibcbit tangoutoni 
sen applicatam PM. inaximam, ijnao iiivonitm* posito r/y=0. Pro- 

i 


a--x a* 

.X 3 /c® 


SOU 


iC =: 


i\ak* . 


si A P aoqualis capiatur, invcnioUir applicata maxima. 


PROPOSITIO 89 

PP013LTCMA. 

''.n hypothesi yravitatis uniformis deorsmi taidentis (j data curva qua- 
(Fig. 89, p. 412) pro desccnsibiis in vacuo invenire curvatn ylM 
in medio reshicnie uniformi in dnplicata raiione ccleritatim hiiiiis 
mines descensus super MA sini isochroni respective omnibus desemsibus 
si celeritates in pimctis imis a ei yl fuerinl aequales. 


62 * 


SOLUTiO 


' Sii. pro ciirvEi dcsconsmim in vacuo am abHcis.sa up /, arc 
jiro ciirvii voro dcsoeusuiuu in inodin ivyisi-enio Hit. AP=^x ol- .■ 

sistcniiac voro exponoiiH i)Oiiabn 
coiisidoroiitur bini dcscoiisns supc 
iu qiiibus celcritai.os in A ob 



ergo tenipus descoiiaus in vacuc 


(Ir 
1/(6 — .70 


Fig. 89. 


si post intogrationnin ponatiii- 
pro tempore desconsus in medio resistento suptu- ourva, jV A hab 


h 


(is 


' t ^ 

c‘‘ dx) 

si item post iutegratioDom ponatur 

-» 

(jje^ 

Qnamobrem liacc tempora erunt aequalia, si fuorit 

ds 

4 


^ -^(Ir ot 

U 

bifi cnim positis pro nlroqne tempore baljobitur eadoin oxprossio 

/* dr 

J 1/(6 -70 

Cum igituv sit — dr, erifc iutegraudo 


^ik 


2/, (l - C”) =■ 1- ! 


itque 


,,'jk 


'2 k — r 
21c 


'2 k 


2k -r 


unde prodii 


>K ^r(.Tu ?imyn si:i>ek data une^im medio uesistentf, 413 

— y 

> :u!t)iiiLUu l‘<; * ,/.t: ^ i tliit 



HubsUtulo hiibotur 

1,11 r 


- S 



{'2k~rf 
•t/.2 ’ 


(I X — 


Hihll 


r -leiii 

/(!>/■ rf 


iU5(|ii:it,ioiKi inl.or / ol. r pro ciirva am ope fliiariiiii bariini aequa- 
ibiJH a ol, u: p()r / (•!, /■ (lotonuiiianf-ur, coiistvui potarii. cmvii quaa- 
/Vciqiuit.io voro inl.cr x. ot s cuiimiodius iiivonietur ex data aoqua- 

I ot r, ai in oa luco /■ aubstiluntiir 2y/(j - c't l‘e'‘(lx loco L 


COllOLliAiaUM I 

dnai punc-tuin inliimiin a, ubi I ot r suitt quantitates evane- 


ct 

k 

' ™ 

, dx dl A- * 


nitio curvao 71/ yl a.(l axom in A ae(i«alis orit inclinationi curvao 


COROLLARiUM 2 


ro radius osculi in puiicto iufimo a, si tangens fuerifc hori- 
= ’’'1^ ot in A, quia tangons quoque orit horizoutaiis, 


dx 


rdf + 


3r*dr 

Jik ^ 
rdi 
k 


Erit ergo 


r 


sds __ rdr _ r-dr rdr^ 

dx lil ' ikdt ' df ^ -Me 


Quave ob r inliuito parvum evit. 


.S7/.S- 

dx 


rdr 
iU ' 


(jOitOLLAinUM :i 

814. Si ergo curva ma iw « luibiieni liingtniUMn li()iT/,(iiit:i. 
curviie i)i.4 tangens in A quoqno homonialis iilijvio viuliun use. 
uequalisi eiit vudio oacuU in a. 

CORObl.AUlUM 4 

810. Si igitur in vacuo invonta fuerit ciirva ma, in iiua l.on 
sccnsuuiu quauicimquo habeant rolaiiononi ad (adinafnioH in a j 
idojn problcma pro inodio rcsislentc solvoinr curva MA, (luan |» 
rail one cwvva am con3lvv\ituv. 

COHOUAinUM 5 

8LG. SI igitur cuvva w« fuovit cyclois .sou Uui.ooliroiia hi va 
erit tiiufcochrona dGSCoasmim in medio rosistouto supra iuvouia. I’o 
sen rdr = a(U prodibit substitutis loco r ot I iiivoni.is vulo 

aequatio 

= (le *(/.(■ sou <== S/ct/.s (c;“' -- 1) . 
EXEMPLUM 

817. Sit am linca recta utcuuquc iiicUnala, ita ut sit r = 
tempus descensus, quo coleritas altitudini h dobita gouoratur, 

^ f _ 2 a 1/6 

Eaudein orgo habebib pro])rietat 0 m curva AiA, ut boiupus cniusqiio 
in medio resistento, quo coleritas Vh geueratiu', sit = 


scu pro 


' / I 


c,ui r,H JJAIA LINliA IN MEDIO REBISTENTfO -Uf, 

iiti gniiHao. Cum nutom sit nrit ilr = „(ll- in qua si lono 

!i!()|‘(js iiivont.i HubhtilaiiLiit.nf, proclihit 

» » , 

(r^((s=^')i('‘^dx Hon mix = c^^ds] 

u;(|iiiLt,ii) prt) lilo tongitndinis 21 ,’ gcnorain, qimlis leprae- 

] lig. hi;, p. ;jh 1, nofnpo ctirva 6'J, quae in J oam liiihet incii- 
piiim I'ueiii (111, 111 via. 


H(;1IU[J0N 1 

bieiniidmoduni hie, einvii. MA ust, delmniimUi, super ijua oinnos 
II iiH'dio ruHiHloiiLe iisdoni absulvuntur temporibns qiiibns doriconsus 
ii[K5V eurviL HI ctdoi'ii.iites iiltiuiae iii A ot a fiieviut aequalDs. 
modo eiirvji j\IA deliniri, super qua oiunes afjcensiis iu 

d.unio iisduin l.iiiiiijoribus 5ibs(dvunUiv quibiis similes iisdoui celeri- 
ipiiml.uH iise(mHiis iu vacuo super curva am. Xain cum in medio 
doHiKUiHiiH iu asooiisuni mutoDir facto k nogativo, si ponantuv 
yl/l/b- . «, liabcbitui' 


r \iddi 

' \l CJk -hrf 


ct 


s = 211 


n + r 
'2 h 


t J fd i(x ot r = 2 l:{e’' — l) . 

tiini liudlo curva AM putost construi ot acquatio pro ea inveuiri. 


SOirOLIOxV 2 

11 lioc proldoinato ox curva doscousuniu in vacuo data determiua- 
am do.HCon.siuiin iu umdio rosistonto. Wucilo auteni appnreb vicissim 
rvii. A M pro inodio rcsistonio alteram am pro vacuo inveuiri posse, 
sit 

r = 2 i( (l ■— a-') ot I =J(i * dx, 

curvao am oim Imrum (limruni acqiiationuui perficitnr. Aequatlo 
urva am inter / ot r commodiiis ox data aeqiuitione inter x et s 

ii iu Gu loco X subatituatiir J 

ja do dosconsibn&' dictuni ost, idem de asconsibus valot, si modo J> 
^ativuiu, uti in scholio 1 monuinius. 


-iJl) 




SCHOLION 3 

820. Tradita hie iuveiilio jiiberiiis curvae diiarutn am cfc A 
etiam locmu ]iabe<., si datae cuvvao iiou luiboaUir aeqiiatio, yocl 

cuiiqiie Tuedt diicfca; ex foianulis ouirii 
Htriicbio potost dodiici, qiiuo ab aeqiuitioiic 
])Giideat. (jna-mol)i’em cum iu capito pivaoc 
ill caHUiii incidcriimis pro vacuo, quo curv! 
iiivoniinus CAiin datii ac iimgondam, iib om 
cx quovia punci.o ciirvao an ns(|iio ad 
absolvantiir lomporibiis, similia exenipl 
medio roaistento (.‘rni poteriint, quibua li 
bus duamm cUversanim curvanim compos 
chroiia. Si onim ciirva nan ruorib liuii 
laui.ocliroiia pro vacuo, ex ea per .solu 
problemaUH .simills curva conipusilii pro medio resiRLeubo iiivenh 
cx ac methodo traditu curva /iC dofiiiiatur; (jua invoiita posito ij, 
ot = % abque (7 j1/=s ol pvaotevea (c6=‘a, ac.-^c ot AB=^u 
tiuni onim, cum data sit acquatio iuier t et r, oriii 



,/ i'ik — c — ry 


' 2k — c — r 


At si pro medio vcsislonto data fuorit curva A 0 atqiio requirati 
eius pi’opriotatis, ut omnos descousus Ruper acqualibus 

tompoinbuR, solutio iiou diesimili modo effidotur. Nam ox da 
pro medio vesistento invouiafcur ciu-va dusdoin proprictati.R pro 
scholiou 2. Qua iuvonbi quacratnr curva cm ei adiungenda, 
descensus in vacuo isoehronos pvoducat (§ 432). Deniquo me 
tradita ox curva composila acm pro vacuo quaoratur siniilis cur 
pro medio rcsisleiite ACMy cuius quidem pars AO inni est co^ 
ex ea liiicam ac detinivimus. Idom ergo problema, quod in vaci 
sc habobat difficultatis, in medio quoquo rosistento resolvitur. 
caput hoc fliiiens Ijcctoreni benevolum rogo, ut, antoquam ad c 
progrediatur, quae iu capite 1 ab § 58 usqno ad finem capitis 
repetorc volit. 


CAPUT (^UAliTUM 

DE MOTU PUNGTI SUPER DATA SUPERLTOIE 


PROPOSITI 0 00 

PROBLlilMA 

821. .Data via in supnrficie quacumfue Mmu (Pig. 01) inveniru cius pi 
i- rcspecht jilani ((ati A.PQ el raiHi oftcnli Hlius viac In Af tarn 2^osit 
m hnpiiudiuem ncc mn normalis in superpcicm Hiiim. 



SOLUTIO 

Suinfco pro lubitu piano AFQ in ooquo axo AF, quoruui reapocU 
o curvae Mmia. sit dotormiiianda, ox tribua punotis proxiniis AI, m 

jKONiiAnui bluLKui Opera omnia Ila Mcchuoioa 


[157- 


TOMUS ALTER CAPUT IV § H21 

ao viae in siiporficio in planum AVQ demiUanlan- perpenclicula ]\IQ^ i 
atquo GX pnnctia Q, p :ul axom AP pt'rpondicula QF, qp oi, 
jito nunc initio abscissaruni iu A sit AF^x, FQ = y ei QM=z. 

TO superficies data ponitur, dabifciir aequatio eius naturam exprirnons it 
5 has variabiles ;i:, y ofc z\ quae acqiiatio sit haoc 

dz = Fdx -h Qdy. 


in bac aequatioiie si coniungatiir alia aoqiiatio, expriinetiir liuoa tpiaot 
Ista siiporficio oxisious; quaro, cum linea Mmp data poualiir, dab 
-oLer aeqiiatioiicm cU = F(lxA-Qdy insuper alia aequatio, qua envva M 
erminatnr, qnani autem hie ropraosentare non est opus. Sint olonie 
icissan Fp, pn=^dx inter so aoqiialia sen .siinuitiir clcniontmn dx ( 
ns. Erit ergo 

pq ^ y -p dy^ 7Z(i = ij A- H- ddy 


[UC 


qm ^ z A~ dz ot (j/t == z A~ ^dz -(- ddz. 


i positis sit ATN iiovmalis in auperficiem iu puncto Al. ot N puuct 
j haec liormalis pluuo «ccumt; doinittatur ox N in axcun jjoiqju, 

um Nil; crit 

Al[‘==x-\-Fz ot. JJN=>'—Qz — y 


58). Sib niiuc il/7i positio radii osculi curvao il/w/t ot li incidontia i 
planum AFQ] orit ox li in axem domis-so povpcndionlo UX 


[ue 


z<ix{dif(Uhj A d^ddz) , 

((ix*Ady^)dde — (lydzdiiij ^ 

Y edx^ddy e(h{(h(l(li/ — dyddz) 

A dy*)dde — dydzddy 


G8). Jjongitndo vero radii 'osculi, scilicet MO, 

^ _ {dx'^ A- df_A rfO ^ 

y{dx^ {ddif A ddz^) A {dydde — dzddyY) 

72). Boniquo concipiatnr planum, in quo sita sunt elomonta Jlfia, 
iductuin, donee planum APQ intersecet, sitque intersoctio recta liKI, 


)cta porponclicularif^ in K ncmirrat oi. ox P in F; inventuiii osL 


py.____My _ 

d((z '' 

uii nunc sil, Xi\ - P V \ AV = VY\ Pl^ orit 
.y,{A\~AP)Py 


AX-AP 


s(ix{(lytfdy •(• dedfU) 
(<lx^ + (I dds — dyd^dcbj 


yr py zdihjti(lz{(lP-~ + zihjd»{d(lii^ ~ ddz^) 

(i(lz{{dx^-\- ihp}d(lz~(hfd0d(hj) 


bstifcnWs orit 


(lx{dydihi ■\-{lziUlz){edihj — ydila) cd.rddy ~ ytlxdde 
ddyddz{dz'‘‘ — dff) -j- dy(lz[ddy^ — Udz^) ^ dsddy — dyddz 


A'J^ 

ritnv 


pr .p edxddy-fnixddz — xdzddy-^'xdyddz 
^ ■ dPddf-iiyddz 


. PV-Al zdxddy-ydxdde — xdzddif xdijddz 
Ah py 


), in fpio aitii sniit olomontii ilfwi ot wh, inclinalio ad planum APQ 
clemittonda ex Q perpondicnlnri QS ad Inleraectiouoiu UP, erit 
?ens. anguli iuclinaiionia cmn sit IV'. VI ^ QV\ QH, 

angeiiH 

_ QAYIV _ y{dPddz'^-\- iilzddy-diidjU)'^) 

PI ■ V dxddy 


ro NMR, quein radius oscnli cum normali in su])Oi’ficiGm constiiuit, 

3t 

ddyidx -t- Pdz) — dde(^Pdy — Qdx) 

[ddz — QddiAVitlx^ H- dy* 4- dz^) 

Ix his igitur omnia dcduci possunt, quao ml positionoin curvao 
:noscondain roquinmtnr. Q, E. I. 
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TOML'S ALTER CAPUT IV § 822 -8.27 
OOROLLARIUM 1 

822. Cmviii* ^fmii iiroiectio in piano APQ osi, cnvva Qq(t, 
exiirimitur aeijiiatione inter x efc ij. Qnaro ista proii.'ctio iiabol) 
aeijualiomiin dz-- Pd:c-\- Qdy eius, tjua ijwi curva in suporfic 
tevniinatur, nova formct.ur acqiiatio cliniinaiula variabili z, (pui 
et u tantuin. 


COROLUARIUM 2 

828. Simili modo, si eliminotur x, nt prodoal acitpiaiio int.oi 
aeciuationo dcOnietur proiectio curvae Mni/n in piano, (piod (‘.hI 
axniu AX. Atque aoquatio, in qua non incsl. ;/, s(5fl l.a.nUmi x 
proiectionein curvae Muift in piano, quod noj’nialil-or ()lafi(im // 
uxein A X iutcrsecat. 


COROLLAIUUM 8 

824. Curvae autein Mm^i uatura cx duabus oiiis i)roi(5eiion 
bus plauis invicem normalibus distiucto cognoscitur. Ihmloni 
qiioque suppeditiit uuica proiectio nna cum ipsa suporlicio. 

COROLLARIUM 4 

825. Quiimobrcm ad curvam in superlicits data (luiiincunqiio c 
desiguandain loqniriiur, ut praeter aequafcionoin dz <= J*dx 

flcies determinatur, dclur aequatio duas iimtuni variabilns involve 
iectioue quapiani curvae 

COROLLARIUM b 

82G. 8i suporfif-ies seceUu* piano, siniili inotlo, qut) couuh j 
couicas producondas secai-i .solet, euwa ox liao secUono orLa or 
piano. Quare his casibus-tam positio rcctao iJl erit cojLstan.s 
JNli incliuatio ad planum AJ:^Q. 


EXEMPLUM 


827. Si igltur clotur superiicies 
(juaeratur curva bac sectione orfca. 


quuocunquo oa(pi(3 woastnr p 
Ad lioc ponalair A I ^ a, 


U J I' V I L 


I'll \ / I 


our ivjv oulxue 


‘FJl 


iiijitioiiis phun JAfJi nd plamim APQ tangcns = in; orit.<ji.ic 

xddy -ij(t.vd(h ^ ^ Bdxddy--)idxdds--xihdd}j xdxjddz 

eddy dydds ^ dxddz 


\/{(lx-ddB" {deddy — dydds)-)^ 
dxddy 

}Ln(pialionil)ii8 cum dz = Pdx -{■ Qdy natiira curvac bac 

nnit.iK' (lotoriniiiabitiir. Ex pnoribua vero duabiis acqiiabionibus 

dydd^ ddz:ddy==a(l 2 :l)dx-\-(idy\ 

<i dxddz 

iil.ioniH iuL(igniliH (ini 

^ ^ l(hd'.c-Vady)— ^ Ic sou cdz = hdx ady , 

H a ' ' ' ’ a 


cz -- hx -I* ay -\- ff. 

vovo JUMiuai-ioiio si loco ddz ot. ddy ooruiii pioportionalin substiUi- 

hcdx-\ aedij--aydff -j- == -j- 

hdz 

zz (livisao intogralia oal haec 

(. ..... == son cz = hx- 'h ay -|- ab; 

a z 

. auto orat ff, liic ost, ah, sen ff= ab. Constantom voro c tortia 
loliiiioL; ovit aiitom 

h(lx-\-ady 
j suporiov littora 
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lU^lUO 


prac-ter a.-quationom supevHcici naUn-am cxprinionioiu h 


_j_ _j_ 


m 


ox (piibus natura quaesitae curvae esfc florivamla. Quui, an 
(imesita cst. in piano TMJi, cominodissinic en oxpriuioUir a 
coordiuatas (irthogonales in eodcni piano siuntas. Suinio or^ 
ox J\f in t'lim demittatnv porpciidiciiliini i^fS lit vocotm* /6' = 
Est vci'o lA : j-lJv = sou 


et, 


Porro est 


quare orii 
Ex bi3 prodibit 




ah -I- 
n 


OV— 

‘ ~ a m a 




QS^ 


m 


Ol 


sv- 


hff 

m(f 


m 


aUiuo IS 1 


m(a~\- x) |/(«®-|- 
mn 


Ex quo oritur 


Miw . bn i- n( y([ -\- m^) 

0t> 3’ = -■•,* ■ 

l/(I 4 - w*) ]/(«'* -f 6 *)(l -h ?«®) 


et substitutis his valoribus in aeqiiationc 


2 ]/(«* -|- b*) 

VI 


hx a 


an — hty{\ 4- ?«®) 


His igituv valoribus loco x, y z in acquationc super 
provoniet aequatio inter t et « seu cooidinatas ortliogoiur 
sitae. 


COIWLLARIUM 6 


intoraootio pla.iii Bcoimtia TR m ipsum ii.xom AX incirlnt sumii- 
A, orit 


^ = 


7)1 n 


/(t -hwi')’ 


;/ ,= - qI X =i. 

1/(3 + W*) 


COROLURIUM 7 

ii!tor,sncti(> TR (>],T.ni HOfiaiiUi; IMlt cum piano APQ fuorifc nor- 
Jin yl X"^ orit /) =■= co. Quaro prodibnnt 


7)1 u K 

. a'"- . ‘—a et m = 


t. 


COXlOLTiARIUM 8 

ni viiloroH loco z, // ot a; Hubstitnondi sint nnius diinonsionis 
u, ))or8])icuiun ohI, noquabionom inter t ct w non phivcs liabere 
ionoH qinirn ipsani aoquatiouom inter y ot x. 

C0]10LT,ARIUM 9 

iro HI noqual-io inter z, y et x fnovit (Umnim dimonsiounm, cuiiis- 
coiiicam innumorabiloH dantur snpodicios, omnes soefciones piano 
HOctioncH conicao. 


scrroiiioN 

Commonb. Tom. 111. oa dissoiTutiono, in qua lineam bvGviasiraam 
quacuiiqiic dotenninavi, tria prsiocipuo suj}orlicieram genera snm 
.lao orant cylindvica, conica ot toniaUi scu rotunda-.^) 
voro gonoralia dz ^ Pdx-\- Qily diit superficies cyliudricas, si 
sfc Q fcautum ab y et z pendent, ita nfc aeqnatio?ioni pro hoc .super- 

nil ComiiionlaUo I) (iiidicis l'/Ni;sTUOKMUNf): lie Ivtca m fnipcrficie Qita- 

Ubel pimcla iiuigriitc, Cominoni. aoad. so. Potrop. 8 (1728), 1732, p. 110; 
a Opera serios I, vol. 26. P. St. 


iicicnmi gcnerc iinscissji non niiAOH.imu,, v...... 

piirallclao sunt qiioquo aeqiiales; pro hifi orgo usi. iioqnatio 

iJz^ (Jf///. 

A(l gnnuH rouoiaitiim veCwo oninns oas suporlinios, qiiiu' 
(luceiulis roc-t.is rx singulis ciivvao cniiispiain piinctis ;ul piinctum 
planum eius ciuvae sitnni. Qnao siiporlicius hanr, halauit propr 
oiniies sectiones parulklac sint. intiT sc similes ('aninupic lalora. 1 
(Hstantiae aectimium a vertico coni. Acqiiatioiios vero i)ro hums 
Hriobus, si quidem vertex coni fnerit. in A, ita siinl. (■oniparatiu', 
coniiinctim ubiqne eundeni dimcnsiomim miinoniin constitinuit 

Superficies denique toriiatae sou vot.uiulao mihi sunt, (pau' 
convorsione cniuscunque cnrvac circa axem; qiii axis si fuorit A 
constante acquaiio inter ;/ et dahit circnhim ceni.vi /’. <^m\vc i 
iis lianc habebit formam 

(U= — sen zdz tjdy ^ z Pih, 

iibi Pz ah X tantum pendet; sou ost 

Q^. - el /’=^' 

^ s z 

existeute X functiono ipsius x. 

Quemadmodum antom in his superlieiebus iorniiXis oninns f 
uorniales sunt circuli, it-a talcs superficies concipi possunt, quar 
axi normales siiit curvac quaecunque similes. Taltis suporficicu 
continebimtur propvietale gonerali, ut, functio quaccnmpio ips'ni 
sit functioni ciiisdein ubiquo dimousiomim ipsurnm ?/ ot z iuiuku’ 
dimeusionum numevus fuorit », oequationiH Vdx^ .Hdz -\- Qdy 
orit proprietas, ut sit 

Qy = itl'Pd-x vel ItdzA- Qdy = ^'^^^ ' 

Ex quo, an data aequatio sit ad huiusmodi bupcrRciom, slatiin co 


1) \qcle iioiam p. 4-S. 


P. St. 


RROPOSITIO 01 


PROBLKMA 

'icic qmauuiuc duta Uncaw defvmhiarc, qmm owpici hi ca 
oiodUti SdUkitafum dvscribU fam in vacuo (jmiw in medio (fitn- 


SOIAITIO 

miliiR puloiitiis sihsoliiUa sollicitari pcniif.iir, liiioa ah oo 
pta uvii linoa laoviaaiiua ia vacuo (§ r)2). Mctlii ant.Pin 
•iiatoin (lorporiH iantuin iinminuil; ucfino diroctiononi iillo 
oLiani ia iiiediu rosistouto via a coi-poro in qiiiivis supor- 
jiariior broviasima. Manontibus igitur uL anlo AP-=^o:, 
(Piir. !)1, p. 417) Eiit. (I 2 ’>=-= .Pda' ~h (Jdfj aoquaUo Hui)orficici 
af:f|U 0 j'lfm, wii duo tiiiono bi-cvissiinac cuinspiain olc- 
)rn pro liiioa l)i'ovi98inin, invojita e.st huec ivcqimtio 

Ikhddy d.rdd/f JHijdde — Qdxdd^ 


, , (Pds H' dx)dilii 
‘ dij— Qd.i 

lorJiciom dillbroiiUata dat 

dd^ =■■ d fUl'X -|- Qdd ij d Qdtf, 

a lit 

lx){dJ^d.i: dQdi/) , , , {Pds -\- dx){d.Pdx-^ dQd\i) 

1 -h P^ -V (I®) ’ “■ dx{\ + ' ' 

' Mm aoqiicns mu in linca brovissima iuvciiiotur; oviL cnim 

-t- d" ddy et <j/t = QM -[- + ddx 

ddz valorca sunt invonti. Qiiarc bine ac([ncntis cuiuaquo 
etorminatur atq\io ipsiua Huoao brevissimuG niitura per 
roiectioncm cognoscitur. Q. E. T. 


a omnifi II 8 Mochanica 
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COltOLLAEIUM 1 


83^. 

aeqiiaUo 


Si ill acf|iiutioiie pro supcrUcie ot Q tjintiun per ,i; ot y d 


ddy 


{P^y— Qdx){d'Pdx-\- (IQdy) 


])roiect.ion(!ni Uneae hrevisaimao in piano APQ dnnotat. 


COEOTXAIUnM 2 


835. 
IniH erit 


atquG 


Pro iinofi ergo brovissiina- Mnifi siimtis olemonLiH axis ne 

77 o — n A- 2(lu A- Qdy) 

\ j-r j-r 'dx(L-\- P^-}.(p) 

2fh-t- 

'' ' ’ (lx{l Q‘^) 


tix fjnibus aequalionibus piiiirliini jit ox duobns praoccfleniihiis /)/ oL 
gnoscitui'. 


COROLLAEIUM 3 

836. Quia pro linoa Inovissimu anguluB PjMN ovauoscit (§71), ii 
U in N; poaitio orgo i-iulii osculi ita so habebit, ni sit AX^x -\- . 
XH ~ Qz — y. Longitudo vero radii osculi erit [§ 73| 

^ + ?!.+ 
dPdx 1' dQdij 

COROLLARIUM 4 

837. Planum voro IMll, in quo sita suiit olemeuta linean brevisf 
Unii. 1 , ita (leterminabitur, ut sit 

AI 4 v(^_±,^A^^):z.<Pdy-qdx) 

Qdz-^dy 

AK = — v 4- ~ ^ { dy -h Q 

dxi-Pdz 


-uv/.u lUiNv^ij oul'KK IJATA bUrKlCFiOIIi: 


427 


'OCO angtili, qiKnii plauuni IMR cum piano APQ coustitiiit, orit 
_ -I- 

f*d\j~Qdx 


nnguli socans ost 
_ /(I 

J*(ly— Qtl.v 

H 

Vdy- Qdx 

' K(f -1- 


lai'^MPLUAI I 

Sill HU[)orlici(w cyliiulrica quaocumjuo axom tuibciiH AP; pxpi'imetur 
a liac iHMiiifi.tbuio (l 2 =Qthj oviinosconlo P in gonorali aequiitionc 
-I- Qdfh Qiiaro pro proiocMono lincac brcvissiniao huiiiH snpprficiei 
PQ liiibobiliiir ob /' — 0 oli (lP=^i) huof. aocfuatio 

'■ "di^' "" ' ''i?') «'■ 


tiiintuni por if dotur; a6 fti <J j>er if ot z doUu-, variabilis z ost 
I opo iLoqualiioiiiH iiz=Qdy. Ut-i in cylimlro circular!, in quo esfc 
urif, 


z = \^(<P — if) ol 


Q- 


-V 


«r/;r=*= , 

V{a-^ -if) 

autom fdify(\ Q'^) oxprimit oi-cum aectionis ad axom AP nor- 
ro dicto hoc arcii =s erit ax = s. Kx quo mtelligitur, si talis 
in planum oxplicotur, foro lincain broviasimani rectam; iiti 
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EXEMPLUM 2 


S3n. Sit supf'dicies proposita conica qiiaccuiiqno vorticoni liiil)ons i 
aciiimlid pro tali siiperficie ita potorit- mlaptavi, lit ^ jvctiuulm- fuMCt.ioni 
aiuu'iisionis ipsaruin a' efc ij. Qimrc in aequationo (U= /Va; Q(hj lit 
7' et Q Pi'unt i’unctioiio.s inilliiis dinKiiisionis ipsariini ;r nt )/■ Ilfmr oIi 
iiti iani alil)i') osteiuli, erit 


/*,, (^tf = 0 son Q -■= 


- P.C 


iiiulo Hcf' 


, P.i(hi ■ Pmlx—yxdP , . P {ydy -\- xd.r) 

d q - ‘ ; , -- ■ oli Pdy — Qdx =- 

atqiio 

dVdh d()(h ^Vdxdy -yxdPdy _ iydx- xdii)(jidV — 

et tandoin 

Quibiis bubstitutiB c.vit 

j,)„ ^^{ydij-^-xdx){ydx-xdy){ydV ~ Pdy) 

' ■ Kt:(yM-/’V + PV) 


Poiiatur .?/«■-= ;).r; aequabitiir P fimctioni cuidam ipsins p fcantinn, quin 
1‘nnctio millius diniensionis ipsarum a* ot //. Erit voro 


ct 


dy =* pdx + xdp 


ddy = xddp + 2 dxdn - - .t 

^ pa;Va;(p®-l-Py-p7'^) 

= "b {Ppdx -f- Paic/p “ pxd P) 

prf/y +p®+pv) '■ ■“ 


Ex qua aoqiiafione qiiidom proicctio difficulter cogjioscitnv. Qiiomodo a 
linea brevissiiua in tali supcrficie sit detorminanda, fusiiis clocui in Comn 
III. p. 120.®) Cetenuu idem do linea brcvissinia ost notanduin quod 
scilicet quod ea in planum explicata superticie conica about in vcctum. 


1) Vide nolam p. 4d. 

2) Vide notam p. 423. 


P. St. 

P. 81 . 


SCHOLION 

inodo in (loterminandis lineis brevissimis super aliis super- 
11011 iiic inmioi’or, quia in citato loco hauc materiam plenius 
ior or^o ad iiivestigatiouein linearum, quae in superficie a 
ainqvio potoutlis sollicitato describuntur. Aiitea vero uecesse 
i cuiiiRtpio ]iotoiitiae curatius inquirauius. 


DEFINITIO 4 

■cmmlem voculiimus in sequmtikis earn vim normalcm, cuhis di 
I ad ipsam sitperfidem, in qm corpus mova-ur. 


OOBOLLAEIUM 

iH pi'emons ergo vel auget vim ceutrifugam vel minult, pi'out 
ictioni nulii osculi linoae brevissimae vel contraria est vel 

DEFINITIO 5 

clUmtcm vocalmnus in 

ano Hupmfckm ianaentc ct pepmdiadans m vum a co,po>e 


COBOLLAllIUM 

go via corpus a liuea brovissima, quam 
iberot, detloctit ot vol cis vel ultra earn 
vol ultra tendeute. 


a iiullis potentiis 
detrabit pro eiiis 


PKOPOSITIO 92 


mnare 

lelerea 


PROBLFMA 

ejf'ecUm vis prementis in corpus 
a millis potentiis soUicitatur. 


super superficie 


SOLUTIO 

vis premens est normalis in 
I. 417 ), ea noque celeritatem 


guperliciem ideoque eius 
neque directionem motus 


directio 

afficiet, 


fif’d totn in jiiossionP sxiperficiei coiisamcUir; corpus igitiir iii < 
progrcdietiir, iu qua. si haec- vis abcssot, movovotuv; qmu’ auUi 
brt'vissiiiia in proposiUoiie pracccdente dotonniiiata. MovcbitFin: 
in linca cuius riuliiis osciili 3/0 incidct in noriTUilom sup 

Sit 01 -go i¥.Y dii-GCtio hiiiiis potoiitiae protmintis, ijuao pToptorea 
versus iiiterioiu secundum j¥jV promei. Ponatur Inioc vis |H'o 
pi-eiiietur ab ca suporlicies secundiiin MN vi = il/. At si radiin 
in eandeni plagam incidore ponatur, vis centrifuga vi pvoinmiti 
eiuscpu; efl'ectum minuet. Cum autem Mnift sit liiiea brovissinni 
osculi [§ 7a] 

MU-- + 

per cpiem si dividatur diipla altitude v colcritati in M dobita, 
centrifuga. Haiic ob rein orit vis, qua suporficies sociincluni 71/ 

= j. _}i>{dPdxi-dQdy) 

Positio tandem buius vis proinontis per suporiova (i8j invniitji 

AH= :v -p Pjs et JIN ' >--= — Q^i — i / , 

domisso scilicet ox puncto N, in quo novmalis AIN piano AVQ 
axein perpendiculo A’ hi Q. IS. 1. 

OOPOLLARlUiVI 1 

840. C\nu nequo altera vis novmalis doflociona noquu vin 
neqiie vis rcsistontiao, si quae adesb, pressionoin in siipGi-liciein i 
spicitnr, a qnibuscunquo potciitiis corpus ])rnotoroa sollicitntnr 
senqjer bantam e.sse, quantam hie assignavinuis. 

COROLLAlUUiM 2 

847 . Quantiiinvis igifcur via a corporc de.scripta a liuoa bi* 
cre])(3t, tanien pressio iu superHcicm fit secundum noviiialcm ii 
sen .secundum radium osculi lineae broviHsimae, non voi*o seci 
CLirvau descriptae radium osculi, cuius longitudo etiain ad pr( 
reqiiiritur. 


I)E MO'I'H PUNXTI SIJJ>ER DATA SUPERFICIE 


SCMOi.IOX 

- (’.iiUHEiin (mill radii oscnli lineao brevissimae fovmnlani ad- 
dillin-oiilialia scicuiuli giadus non insunt, ne is pendeat a 
(di'MKinl.orinii Dim oi ?«//, por quao corpus rcipsa movetur. 
)sc,uli ox unico oloniouio Mm iiinotpscore dobet; si eniin 
111 dodcctontoin non Uncaiii brovissiniain describat, ditroreii- 
diis ddy ol, ddz non ainpUus in radium osculi liueac bie- 
lolionb. 


PROPOSTTIO 1)3 

PPOPLKMA 

lf!}/lmlis, qime amindnm hmicnton JP 7' (Pig. 92) corpus iruhif, 
in aiipuyfidc (/imcunqufi wolum dcterminare. 

SOLUd'K) 

lnngoiiUaliH = T corpiisquo por (.demcntuni Mm progrediatuv 
li V dubita; cjuia liacc vis motum dimiuuit, crit 

TV{dx^ -1- dy^ -f- dz-} 

II (lonoiniiniUoiubus, (]uibus 
Pnicitoroa voro liaoc vis 
ncqno doviationom a linoa 
A(i posiUoMfliii voro di- 
ia invoniondam prodiicalur 
HOC occurrai piano APQ 
iicUun in oleineuto qQ producto. Fiat ergo 

dz-.Vidx'^ -hd?/^) = z;:QT 

dz 

in iLxem perpondiouluin TP‘, erit 
■V[d)? + dy‘)uU=^QT-.l>P\ 


>n 



qiiiirc habetur 


r./x , , , , zdx — xcis 

et AL = - 


dz 


Purio ob it-j- : dij --=^ : y — 




ex quo piiiictuni T del-eriniiiatnr. Q. E. I. 


COROLLA.IUUM 

H50. Ciitn vcsistontiii ad viin taiigciit.ialom sit rdbroncla, c> 
gitiir, quoiaodo i-csistenliae olVectns sit detcriniiiandns. Ut si 
stentia R, erit 

dv = - (r + + chf + (//). 


PR 0 P 08 ITJ 0 94 

PRORLEMA 

SbL T^is nomidh dejlcclenih N t'ffccinm in corpm fiuptu' fnipm 


que ‘inotxon dekrminarc. 



fiOLUT.IO 

Positis ut ante AP^x, 
QM = z (Pig. 93) oxpi’limitui 
natiira bac aGquatiouo 

dz = Pdx Qdy 

et luoveatur coipus coloritato 
dobita pDv elonientiim J\}m\ q 
uisi vis doiltictons adoasot, p 
per eloinnntiiin m(.i secniidinn 
vissiinatn forotquo 


Ti(.i = w 4- 'liUi + ■[■ dQdy) 


(i/t -1- %lz -1- 


{dx -f- Vdg){dVdx-\-dqdy) 

dx{\ -|-P“-hQ») 


vis norinalis cti'flcctons N, quae directionem habeat 
: orgo vis (iflioiol., uL corpus (Icscripto elemonto Mm non 
s(hI al) Imc dirocUono aiitrorsiini ddiectaL Vonauius igitur 
oninl, Mm ol. mv duo oloinenla curvae a corpore dcscriptae. 
c V in planum ATQ pcrpeudiculo va erifc 


i --^y A-ddy ot av ^ z -\-Mz ddz. 


iur 




{Pdy — Qd^){dPdx -f d Qdy) , , 
dx{\ +V'^-VQ'^) 


— via 


(f/;c -h Pd2){dVdx dQdy) 


taliia orgo 


I'dx I d Qdy) 

'"-l-fin 


dd i\ 


ot 


{dx-\-Pdz){dPdx-\-dQdy) __ ,,u 


osc.uli jingulo oloinontavi ymv respondens [§72] 

(da:® -h di/ + _ _ _ 

daddy- dydd^ -1- dydde? dx^iddy—ddyr dx^itidl — (hh)^) 

[,iir «)■, orif, sou 2 y«AV, quia hie augulus eodetn 

quo corpus a vi uoniiali in piano a liaea recta doflcctiiur. 


; . , {dy^■ Qdz){dPdx-VdQdy) 

‘My — dyddl, = — ' ^ (?=*“ ‘ 

t dd^ dobitis valoribiis substitutis fib 

{dx- -{-dy^^-dz^f _ . 

^-\-dda^)-\-{dzddy — dyddz}-- ■ j.pp8q.^i ) 

icquatiouein dz = Pdx M Q^lf 

dPdic + d Qdy = ddz ~ Qddy, 
jem omnia Us ^rocbanica 


u5 


I 


TUJIUS AJji r;u oarui iv y oji— 

orit in subsidiuin line ipsa acqiiatione dz = Pdx -h Qdy vociiia 

(dxHdf~\-dz^)W{^ d Q^) 

^ - (lttij(d.c-^ Pth) -\- ddzi Pdij — Qdx) 

tlanc ob vein erit 

ddziPdy - Qdx) - ddy(dx + Pdz) - 4 dtf^ +■ |/(1 4- P" -| 

Q. E. L 

SCHOf.TON 1 

852. Coiigniit haec fovninla cum ea, quam snpivt (§ 7.9) pro o/)<!cli 
modi vis detenninando invoniinua. DilFcroiiUa iMiiin fcariLuin ohI. in fli: 
torae N, (piaiii vim ibi uegativo accipiendam osso apim-niL. Al-.(]UO hi' 
de signo non cevli esse pofcuissoimis, quia ox (piantitaio nidix qujulral;i 
hie extraxinius, aeque potesfe esse ncgafciva ac arfinmilavii. Hoc. voro ( 
si calculus ad easnm speciaiom accommodotur, .siatini tollibiir, quia, 
eiusmodi esso debot, ut pimctum y cis /i cadai, si poUniLia JV anbrovf 
posuimus, fiierib dirocta. Ex quo ope oxompli ctifim signiini ludiciH (pi 
detevininavi atque lianc ipsam forinulam inveiii. 

COROUiAIUUM 1 

853. Si vis dodeetons evaneseat, corpus niot.um Hiiuin in lin 
vissima eoiitiiiuahit; id quod ipsa aequatio ipioquo indicat. Poail. 
jV«= 0 habebitur 

(ldy(d3e H- Pdz] =, ddz(Pdij — Qdx), 
quae aequatio est pro liuca brovissima. 

COROLLARIUM 2 

854. Qiiaecimque oi'go vis premens ot vis taiigonbiadis at(jao rc.s 
corpus in superficio inotuin soJIicitofc, si modo nulla afTaorit vis doi 
corpus semper in Unea brevissima movebitur. 

SCHOUON 2 

855. Quod autom ad positionom huiua vis doflectontis N atfciiiot, 
hoc deducetur, quod oa posita sit in piano tangento auperficiom atqiK 


10 Cl(i3(;ri,,(:a«; sit, ovgo MG (Fig. 94) eius directio et G 

p 'Uio A I Q omirrit, iia ut via lY aocuudum MQ traliorc 
Ocirn anlo iuiirorsuin 

1^’imo orgo doior- 
fstictio plani supcr- 
Ufi cum piano A VQ, 

V(J) luioc vo)-o in- 
-ango)iir;9 auporficicm 
ns<(uc prochicanl.iir 
quibus in planum 
no!i recta iungautur. 
aim linoao descriptao, 

:u‘licinm (pioque tan- 
nvoiiimuH, 



fig. 94. 




adx 

dz 


X ofc 


FT^y~‘-p 
'' de 


ioificios accUl iutolligatuv plauo PQM sitque MV sectionis 

..'-I 

Pdx -\- Qdy poaito dx^O. Inuotcscit ergo punctmn V, 
' producta ovib interaectio plani tangentis superficiem in M 
Punctmn orgo 6f, in quo recta MG piano APQ occunit, 
cLa TV. Porro in recta TQ sumatur 

0S= 

y{dx^ <h/) 

alia in olomoufcum ilA?i descriptum. Atque si ad QS du- 
?, ox hac recta SG onincs rectae ad ilf ductae erunt in 
lorpeiidiculares. Qiiare cum MG sit quoquo iiormalis in 
turn, punctiim 0 quocjnc posifcnm evifc in recta SG. Pimc- 
n iiifcorsoctione rectariim TV et SG, Est vero 

PL^y^j+¥J- 
dx 
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4 :i(j 


TOMUS Al.TKu UAru I iv « oi^ij—ouo 


et ang. y?XG = ang. PQT. Ponatur GE=l\ orit 

et pE„y^y+‘'>y+^‘‘^ 

(lx 


Deiiulc ctiaui 
hoc est 

Ilijic proveuit 


propter t.riangula similiii est FP:J<''J' -]- PV --^ 

sdx ^ 2 2(ly + _ 2 

dz ' Q ^ (h ~ dx ' ' Q 


P E : 6' /. 




3((lx + Pdz) 
Qdx— P(hf 


^y=^GE ot 


AK 


z{(hl -)- Q(U) 
Qdx- -Pdy' 


unde punctum 0 determinatnr. Si ergo ducai.iir recta QG, oril 


et 


atquo ipsa 


,_z\dx-\rPiUf B^dy-vQdzy 
{Qdx-Pdyf ' {qdx-~Pdyf 

+ + + -hV-*® -f (f)) 

■ Qdx-Pdy 

.fP z{dx^-\-di/-\-dz^)i y{l 4 - P'^+ir) 
Qdx-Pdy 


PROPOSITIO 95 

PU 0 ur.EMA 

85G, Si corpus super superficie viohoti u quo/cunf/ite soUiciiGi 

finire vires iwnnales, preinenfem scilicet ct deflcctentem, aUjiie vim lang 
ftr resolntione omnium ortam. 


SOIiUTlO 

Quaecunque fueriut potentiae sollicitantes, eao ad tres rechici } 
quarum directiones siut secundum tres coordinatas a;, ?/, z. Sit ni 
corpus iu i¥ (Fig. 92, p. 431) secundum parallolain abscissae PA tvahen 
vis secundum paratlelam ipsi QP traJiens =E ofc vis sociindtim MQ 
= G. Singiilae ergo liae vires rosolvendao suiit in tornas, normale 


IJI'. MO I’ll iniNC'I'I SUFKR DATA SUPEHMCIK 


i-i7 


Hi'ilic.l,, ,K>r,rul(!,„ (Ic.llctcnten ct taiigcntialem. Quia ,uito,n hae 
»unl, ,nt,a' an uomailcs. ex q„m,uo ipsarim. E, F at G vira.s 
I-. lUigcnl lull's Iimihhiiiil, si ilhie ducantiir in oisinnin iingiiii, qiiom 
iniini (JirnnlioiiOH cum istiK constitmiiifc. 

jiainiiH a vi Imigdufuili, cuius direcUo ost MT, existentf 

dz 

Q x -I- <IX) yidr^+ih/rdz') 

di' (Iz 

. c.osiims Jinguli (JjVJ, quern diroctio vis G cmn vi tHUgontiiili con- 


QjV 


(Iz 


" /l/7‘ 

si diicaUii' vis O', prodihil. vis l.ingonlialis c.v oa orta 

Ode 

/uro iingiili, quoin iVT coimtitnit cum divcctione vis J<\ quae est 
|)u.ni])oL‘i, ohI; 

' " ' ‘ ^ ^ QT MT y{dxHdf-hih^) 

tiingoiiUiiliH ox F oriii ost 

^ Fdy 

y{dx^ H- dy* + fh^} 

oci'o aijguli, ({ucm dircctio vis A’ constituit cum MT, esfc 

dx 

^ y(dx^'-\-df-yd^^ 

is tangontialis ex vi F orfca 

itio ^lincopsi /QMHi vido aolum p. 62 T. I. 


P. St. 


438 


TOMUS ALTEU CAPUT IV § B.Ml-Hf)? 


liim consideretur (Fig.!)!, p. 417) vis promens, cuius directio < 
existente 


+ et HN=~-y~Qz 
Pb ot QP + = - Qz. 

QN - z /(P' + Q^) ot MN - 2 V(\ d- P^ -1- ('/) . 

Anguii ergo, queiu directio potontiao 0 cum jl/ /V cotistiUiit, cosinus 


seu 

Ex quo erit 


1 _ 

NM y(ipP^-\-rp) 


ideoque vis premons ox G orta 


G 


VilA- P~ PQ^} 

Porro aiiguli, quern directio vis F, (piao (jst parnllela ijjsi gj\ {. 
constituit, cosinus est 

- cos. PQN. sin. QMN ^) « '*■ - 

QN-jMN fCH' -P <2®) 

Ergo vis jjrenions ox vi F orta est 

« _ F9. 

1/(1 + ph- <;>“)■ 


Atque siniili modo (Fig. 94, p. 43.'>) vis pronions (\x vi F orta oa(, 


BP 

ViipP^ P Q^) 


Donique cum vis defioctoutis directio sib MG iitquo 


Qdx-Pdij v -t- -u 


erit anguii, quern MG cum direcUono via (? constituit, cosinns 


Qdx—Pdy 


{dx^ + dif + dg*)4 ]/(i q- JJ2 q. ’ 


1) Editio pi-mceps: fQM)^. p. St. 


» 


a{Qdx-Pdy) 

(liunu M(S (Uiin divoctiono vis conatifcuit, cosimis esfc 

dx- \-Pd 0 . 

M(] ' ' (dx> + dif + de>)iy(l + P'+Qi 

vis (IdilnolxMJH ox vi ./<' orba osb 


-iili, (|iHMn vih K ormi MG constituit, cosinus est 

./»/(; --dii~-Qds 


(^x vi 1C orba osb 





,iiboni inibo 
,onbivni ' ’ 


vim baiih^onbialoin vooiworiimis i, 
Af, iul linH vir(!H U'('H l>vo))oaibas 


vim preinentem = iif et 
7i\ F eb G reduximus; 


_ ^bv-fq-vg 

. 7i(rfi/ -I- C'if) + Hdx+ny)_±?SS^:^r:i^ ■ 


8i 

>ro 


COIIOIAABITJM 1 

igitur ootpuB a triliuB pototiiB M. 
aibitudiiio dobifca celoritafci in 


F Qi G sollicitebur, erit 


dv «= — EdiC — Fdy — Gclz 


(g 849), hi loco T ponatur vis tangentialis cx rosolnl.iono potontii 
eb (t OL'ta. 

COROLL Alii QM 2 

858. Si praoloroa corpus in medio resisient.o movoatnr iitfjiu* 
in Af fnorit =- U, eiit [§ 850| 

dv = ~ Edx — Fdy — Odz — ItV{(hy" -j- dy'^ + dz"^). 

COROLLAItIUM 5 

859. Si in jiequationo § 851 invcnt.ii, in (piii. oflocl-us vis del 
ost clctenninatus, loco N siibsliUniLn' vis dcdleclfins ex rosoluti 
E, F ob G oi’fca, prodihib 

2v(l(tz(Pdy - Qdx) — + Fdz) 

= — E{(ly -f Qda) -L PXdx -L Pdz) — G{Pdy — Qdx), 

COUOLLARIUM 4 

8C)0. Si oi'go ox isbis dualms accpuitionibus conllol.uv unii eli 
prodibib aetpmlio, quao cum locali ad supordciom dz ^ Pdx -]- Qd\ 
determinabib viani a corporo in suporPicie doscriptam. 

COROLLARIDM 6 

8G1. Vis aufcem, qua. su]) 0 vlicics secundum normalom in o<an 
tam Gx vi norinali promonte AI qiiam ox vi coiitrifuga orba ost 

(G~ EV — FQ){<lx^^-dy^ -p -f \iv{dPdx -h dQdy) 

(§ 845) subsfcituto loco M v«aloixj invento. 

COROLLARIUAl 6 

862. Esb vero ox aoqu.niione corollario 3 inventa 

Oy -f dif + d3^{E{dy Qdz) - Pjdx^^Pdz) + GiVdy - Qdt 

— ddeiVdy— Qdx) -p ddij{dx^Pdz) 
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iMuiii I'UNirn SUPER DATA SIIPF.IUTUIE 
ilti Nnb.sliiiuliO [jroclilMl; liuta. pvcssio 

( ^- ilxddif Fdxitdz l-diid.h.~ Kdzdihj)\\v + -j. ^5, 

ddz{l‘d}j -- (idx)- ddyUlx^'vdz) 


SCHOUOK 

nip. i.rrH poUmiMw 1C, G AirccMamH hahoixt inviceni nm-iiu.Iqs 
p iis ao(]uivMlon.s ^ G^). His voro triljus viribiis 

invi’iiiinus l.roH 47, N t't T, (jtmrnm tlii-ftctionos siinl; quoriiio iii- 
iiIuh; (jiiiiro IhIah trihiia acqiiiviiloii.s vis eril =.- K/'j)/' 7'^). 

wi 4/, N ol. T aiil)stit:nanlur valorcs iovenii ox K, F ot 0, 

ill iliHiiiiK' F^ -\ G^y, id (juotl cakulo institnto ro ipsa sc 

.ilii'iuldUir. limovviL aul.oin htic msUir }uobaliomH, utvnni calculus 
10 hiinc I'duolul.io (>^1. abaotutn, rooto fuerit insHtiitiis, an vero 
voro prohiLliioMo inHtituta niporicuini' se hao formulae vecte habovc. 


FROPOSITIO 96 

PUOlJIiEMA 

} injpoliwsi {iriiviiatk unifornm cf deorsum cVin-ctae g defer minare 
corpHfi Hnpar quacMnquc ^nper/ic/e proiecfmn in vacuo (Jescribil. 

SOLUTIO 

Q (Pig. 02, i». 431) planum liorizontale ct M punctum tarn in 
,k, (jUiiiii in linoa a covporo doscripta. Erit ergo ill (? verticalis et 
ircclio vis gravitatis g. Positis PQ = y ot f'^il7=»^ 

;iono BUpoidicioi natuvain oxprimonto Pdx-\- Qdy sit ceieritas 

olonionfcuni Mm pci'CiirriUu’, dobita aifcitudiui v. Cum igitur 
)C sifi casufl praecedoutis, fit eniui C7 = <7. E = 0 fit 1^=0, 
[lao (luao aequatiouoa 

du =» — ()dz 

) 

~ Qdx) — 2vddy(dx~y Pdz)^ g{Fdy~ QdxXdx'^citf'^d^^) ==(> 
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TOMIIS ALTEU CAPUT IV ^ 8(vl- 

[§ 859J. Sil; porro altituflo dcbilii celoritaii, qufiin corpus lialntur 
in planum horizontale j)PQ pervonirct, =-b\ orit. 

V = h~ <!2. 

Per alteram vero aoqiiatioiiem osfc 

g{Pd!/—Qdx){dx'^ dy- -I- ds^) 

^ ddij{ilx ^ Pds)~ddzi]^dy ~{>dx) 

Unde crit 

dv _ <hdde{Pdij--Q(lx) — di:ddy(dx-\-rd 2 )^ 

2k {Pdy — Qdx){dx“ -l-dif -\- ds‘^) 

Quae aequatio ope aequationis dz = Pdx -h Qdy transmulatur in 

dv dyddy deddz Pddy 

2i' dif ■{- ds^ Pdy— Qdx ’ 

quae infcegrata dat 

]n quovis ergo casu spcciali invostigari dobet, an 

Pildy 
Vdy— Qdx 

integrationem admifciai Quod si cont.igorit, liabobitur v in di 
primi gradna; atqne enm sit oriotiir aoquatio difforo 

gradiis curvac doscriptne naliirau) exprimons. Prossio voro in 
secundum normalem crifc 

9dxdd!,y{i4-P^-\- Q^) 

dde{Pdy — Qdx) — ddy{dx -p J*dz) ’ 

quae aublatis differentialibus secimdi gradus [§ 8611 in Imuc 

~-9__ 2{h~gz){rlPdx + dQdy) 

V{1 + P + Q^) (d? ^ (lyi i/(^ ■.,_ pa (^a) ■ 

Q. E. I. 


GOROLLAIUUM 1 

865. Celeritas ergo corporis in hypothesi gravitatis uniform] 
sum directae in superfleic quacunqiie moti ox sola aititudino cog 
orauino at si corpus in eodera piano moveretur. 


COliOLLAUIUM 2 

inpuHcuIum, quo elcmoufcum ^Im absolvitur, ponatuv dt, erit 
(It ^ 

Yv 

XI orgo itivoji(;am orit 



Pddy 
Vdy — Qdx 


afcquG 


ddl^ J>ddy 
dt Pdy-Qdx 


COROLIvAJUUM 3 
ivoiiUft iioqualjiouibna voponetuv 

(]*d!i - Qdx)(dx^ 4- r/i/M- d0^) {dPdx -\-dQdy)\Pdy~ Qdx) 

2 (ix{h - {,0} (i -1- -I- Q-^) + ‘ {1 -i- p^"-|. ■■ 

rQ{ J\hj - (ddx){d9^ -h df + ds^) {(IPdx 4- dQdy)((l_x + PdB) 

fjJ‘(Pdy- Qdx){dx^i-df-\-d 0 ^) _{mix-^dqdy){dj-\-Q^) 
radius osculi orit 

'2{dx[-\- (hf j:0. 

HPdi/ — QdxP{dx‘^ A-df + 'l(i< — ye)^i.dPdx dQdy)^) 


SCHOLION 

ni fbrniularutii nsnin in rasibus paiiiculaiibus, quibus oerta 
iH HUpcrlicionnii coiisidcraUu’, iu acquoutibus problfimatis fusius 
bus siiigularium siqjorliciorum exompla adiungemus. 


PROPOSITIO 97 

PROBLElilA 

ypothcsi qravitatis unifor^ns dcorsxm y detenninare niotwn 

rficie cuiuscunque cyUndri, cuius sU- veriicalis. 

SOLUTIO 

cyliudri ponitur verticalifl, enint omnes sectiones horizontales 
es; sit igitur ABQC (Fig. 95, p. 444) basis cyltoi. in cuius 


sniKHlicio n.ovetur .orpus, Pom.tur AP^x, nj-V su.quo . corpons 
super puncto Q iu supo.'licie uylhulri. Nuluva org,, hn.us sn,,orl 
cytindrif-Jic hue oxpvinicUw iicquulione 0--^ P<i!.r. + 
sen ()(hf = -- Vdx. UfiPC JuiLoni aoqnal.io oriotni 
gencrnli dz P<lx- -\- Qth} , ni P ol. Q fiatit, ciuant.il 
infinite' mfiguae, son cvimosr.niito f-aeflicienio ipsius 
si qupm nssunisissiMnus. Qniunol)roni in aociniitioi: 
ante inveiit.is Pot Q quasi quantitates infinite ina 
considcravi dobent, otiainsi sint (hiitao magnituc 
Erunt autem P ot Q runctioiios ipsanun a; et y 


— -if’ 


Fig. 'Jfi. 


turn uecjup in iis inerit 2. His ergo in calrulnin lUuluetis bahebiUiv 

« = A — ffZ 


alque 


y{P(ly- (^dx){dx^-[-itif ^ !/{dx^ -\- dy^)(dx^ -\- dy^ 


'iv 


Vilzddn - Pdyddz Qdxd(h' ' dydzddy- dyUidz- dx^ddz 
propter auiilogiam P\Q ■■= dy:~ dx. At poslAiiior aequiitio logarithmica 
Iv - + d!?] - 2 'I" H- dtf) 

Unde fit 

.;„2 I J..2 I .7-9 >. 

1 + 


V d H- df + dz^ __ b~gz 
c dx^-rdif c 


dz^ 
dx^-\-dj/ 


Hinc oritnv 
scu 


_ c — gz){dx^ + dy^) cdz^ 


cuius iutcgralis est 




0 

ubi fV{dx^ dy^) denotat avenm basis PQC motu horiy.ontali porou 
Si tempusculum, quo oleineutuin A7«? absolvitnr, ponatur dt, orit 


M=V{dx^A-dyy) 


1 ) Editio princeps: J^iAx^ = — - — —• Oovroxit P. St. 


2) Ex aequatioiie y aequitur constantoin « osso = Vc. P. St 



i>iv/ I u ruAl. I L 


bUl'hR DATA SUrERPIClE 


‘14.^ 


«^==./V(rf3:=-|-rf/). 

orniii, pvojiorl.utniilia arcubus bi basi rospoiidmitibiis. 
aul,(Mii 

lV{t{x- H- Uy^) = - 

K'.ni pro curviL in mij.nrdcio nvlimlrica dnseripta, si iiaec s.ipor- 
111 con(;i[)i;iLiir oxplicaf,!); donoiabit eiiim ttnn fV{(h--i-(hf) 
sv. liori/onL'ili rl. ^ upplicafani vovticalem. Proicctionem voro 
ao irt (lilt, no vori.icali plnunni horizoiitale iiixta AC secante 
o|M‘ an(iiiii.(,ioni9 /‘Ux Qily = () oliminetur y, nfc proclcat, 
a; o(. 0 , (|iiiio ninini, coordimitae Imius proiectionis. Scilicet ob 
it 

/■(6.i/(/«|-(J>j 2|/c(6-c-yi) 

J q ■ ,, - - 

loco ?/ oiiif) vfilor ill .r dcbnl. substitiii. 

?‘o, (jtiam Hiipoidicios auatinobit, a sola vi centrifuga orictur 
M.in tj ill ipHii Huporiicio silam cntquo 

2 (/-' — V(\x -r 

all axn (^liinlri idcodcm couabilur, si hacc expressio fuevit 
10. I. 

COKOIjLAIUUM I 

i ergo, ipiimi corpus in suporficie cylindri desevibit, si super- 
1 oxplicotur, abibit in pavabolam, ipsain scilicet proiectoriam, 
roioclmn in piano vorlicali dcscriberefc. 

001i0JJ.AfiIUM 2 

ot-us corporis su})[)v supovficio cylindrica corapositus couside- 
vortical i, quod vol sursiiin vel deorsura progreditui', ct ex 


erit niotus horr/.omalis aequabiiis, (jinn, toinpora i 
lilt JV(d-x- i- tj. arciibns lionzoiilali iiiDtn porcursiy. 
u-ticalis erit vol :LC(|iiabiiitor auceleratus vel roiardatus. 


proportiona 
Motu.s v( 


OOEOLLARIUM 3 

872. Si ergo inotiis borizontalis evancscit, corpua recta vol asceiK 
)1 de.scendet, einniuo ac si libero ascoiulerol vel doscoiidei'ot. Micquo cai 
:-odit, si fnerit (: = U, quo -\~ thf) ovauoscit. 

EXliMPLUM 

873. Sit basis cylindri civculiis, cuius quadraus sit BQO ot radius AB = 
-it _|_ .,^9 ^ xdx -p jidi} = 0. Piet ergo P = ;o ol- Q y -= [/(a^ — 
roiectio vero liueae in auperiicie cyliiidrica hac descriptao in plaiio vertic 
i JC erccto cxprinietur acquatioiic 

r « dx 2yc{b — c — f/is) 

J — a;*) g 

L ergo fuGrit fi = 0, fiot (lx = 0 atquo a; «= constant!; quaro hoc casu p 
:ctio orit liueu. recta. Curva vero, quao cst proioctio pro quocivnqiio ipa 
valore, opo loctificationis circuli constriiotur. PresHio autoin, quani sup 
cies cylindri sustinet, ost 

^ 2{b~gs){dx^-jrdy^) St; 

ropter aequationem 

dx^ + d y^ 4- 

dx* -h dy* ” c~" ’ 

Liare pi’cssio ubique Grit constaus ot ipsi c proportionalis. 

COROLLAIUUM 4 

874. Proptor eazidem nGqinatiouciiii erit. geiioralitor prossio, quam cylin 
uicunquo sustinet, 

2c{dP clx + dQdy] j_gcfdPdx4-dO_dj/j _ Pd(3) _ 

{dx^ + dif) y(P^ -t- Q^) da:^( pn + 
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■-•V' ouir.u UATA 

SGMOLTON 

Noliini jutloMi o(if! rcsolutioiiis moU)3 super supei'ficie cylimliaa 
JiioluH i'acilo poU)st (lohcTiniJian, sed etiam, si cyliiulri axis 
ills, f’luh'Di laciliiaho niotus corporis cognoscetur. Xaoupio si 
null. iiioluiTi hori’/auitaleni iuxta axem cydiiirlri, corpus perpetiio 
iilri s(H‘,l,i()uo pevinaiiebit in eaipie iiioveliitur taiKjuiun super 
ii voro aecodal, inolus horizontalis, is perpot-uo itlciu uiauobit 
mol, mil porUirliabiL; atqne his motibns couiungeiulis venis 
laeilo cogiioscoLur. 

IMIOPOSITIO 08 

PUOBLEMA 

<rpus movculnr in suparficic solkii rotumli, cum ii<cis est vcrlicalis 
in vucuo a (iruvilulc unifornn y soHicitatum, (kteminan molnm 
niiumoili nupcyficw. 

80LUTI0 

HolidiiiM roLundiiiii coiivorsiuitc curvae AM circa axeui vcrti- 
Dil oiiiiioH oiiis seeliones liori'/.onbilcs circiili, ipiovum radii aunt 
no ylil7. iVofjuiiiiu orgo ualuram 
oi (ixprimonH oriL 

x(lx-\-y((y 

nictiunoin quanKuiiqiio ipsius 2 ; 

Fig. &(). 

jioquJitio pi’u curva AM inter 
\j^\/2fZ(h, (labituv quoque Z. (lis praeiuissia erit itaque 

et 
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rOMDS ALTER CAPUT JV § 870-880 


(jui valoros si sifl)stituantui', babel)nntur duac soquentos aoqiiationc 
bus taui curva tlosoripta qiuim inotus sujjor (*a cognoscotur 


atquc 


V’=h — i^z 


{v = {[dx--{-dif-ir(i2-y -'ij =--h((%'-\-dif-\-dz~)~-'llij d}i -yd. 

Qiuirc erit 


ia:d„~,j.lxy ' =^- 


Uoiiatiir /••f y/-=?r; erit it fuiictio quandaui ipsins z, nonipu 

ir^^fZdz, 

atqiic suporior iiO(iuutio abibit in banc 

V(dx^ -I- (iir) = ^ddid^ih - yz)) 

]/{id{h~yz)^c^) 

lioioctio voro in piano boir/.onbili per aoi|uaiioiiuni inter x et // 1 
si ex aecjiiatione -y if >=2 j Zdz valor i])siij,s z in x ot // snb 
buiusquo proicctionis arcus ^ dy^ in piano tuitoni 

liabebitur proiectio elcmiimudu y\ quo facto jirodit aoiiuatio 

tulx~xdH ^ W dxd-ydz^ 

' id{h -fjz) ti“ ’ 

quae aequatio, si per n dividatur, coustriictionein iidmittit. Presi 
quam super/icies sustinot axem versus, erit 

^ -y df) _ ^2c'^dZ{xdx ydy) 


COllOLLAiUUAI 1 

877, Si tempusculum, quo elomoiitum Mm absolvifcur, poiiatur 

d^t x;ddy 
dt zhy-ydx* 
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1)1', ,\U)TU I’^NCn WUl'KR data SUPfiHFICIfi 
Its ohC 

aid — -xdy ~ 

('''fiipiiH oi-il, u(, 

xi/ ~‘> 

i/ff-j: iirdiuii proiociioiiis in piano bori/oiifcali. 

COJlOLr.AUIUAI 2 

vAnyuH in in piano liorizoiitali moveri concipiatnr, 

niiiH til Q (Nthita altil.udini 

(i/dx — xdy)'^' 

in iiroincMoun ipao inutiis in superlici'e invenietur. 
COUOM/AIUI'M 3 

HQC .97) pioioctio ctirme in piano liorizontali, in 
c-orpUH, ii,ii ui, inoUiH oiim rcspomlcat motui coiporis in super- 
I. l.oMifniH, <jn(i jiroiiH /IQ ub.‘<olvitur, ut 



II A (J clnd.o radio AQ. Fig. 97 

OOllOLLAUIUM 4 
fio auUnn JIAQ oloniontum csfc 
yilx — xdtj 

' “ij 

ftf.iono § 870 coustantera « osso =cl/c. V. St. 

«f Opom omuln Ila Mcclinnicn 
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Diictii I'rgo tiuigeute (yf ot donuHSO in oiiin ex A ixn-poncliculo 

ydx -xdn 
^ y{dx^ 4 ' ihf) 

Quiire altitude celoritiiti in Q debita est 

~ AT- “ 

posito AT — }). 

COROLLA JtHJM 5 

881. Corpus ergo in proiectioue motuiii i)criiido in ea nio’ 
libere nioveretur attractnin vi quadam centvipota ad (!(}ntriiin j 

COROl.LAlUUM (1 

882. Respondeat puncUnn fi inotus in Hninudicic facti i? 
detur (lircctio jirima motus in siiporlicie, dabitiu* p(n’j)ondicnluiu 
in B. Sit ergo AB^f ot perpendicuhnn in tangoiitoni =>/<; 
celeriC'iti in B dobda =*/,,• 


COROLfiARJUM 7 

888. Vis ergo centripeta versus A tendons, cjuao fiioiot, 
proiectioue BQC libere movoatur, crit 

p* ilu 

posito u pro Acquatio vero iiitor u ot z oxpriinot 

viie, cuius coiiversione gouita est supoHtcics proposita, idotjquo 


COROLL AUIUM 8 


]/(,7“-p») 


ot 


ydx — xdjj = 


2 )udu 


884. Lst porro 

V{dx^A-dif) 


3 + dg^ 


COBOLLARIUM 9 
885. Huivm oi-go qiiantibatia 




ronMalo iior du (livifium (labit vim contripetam in requisitam, ut corpus 
,,,,i„cti„n« JIQd niovoatur libero, mofcu rospondente motui corporis m 

n'licio. 


OOROLIiABIUM 10 

«H(1, Si C...0, fiof. qnoquo p = 0. Quaro boc casu “ f “ 

.onlaii orit, voota por A transions, super qna corpus acl A accedens 

iihdlair, lit Hit vih (loiitripota 


1 — . 
du ^ 


COBOIjIjARITJM 11 


«7. al 


h (fi — /•a 


COKOIjJjAUIUM 12 


. ■ i 7? aeauaiis fuerit vi centrifagae, 

88. Si praotoroii vis centnpe superficie 
BQO m-it civouhis et proptorea ipaa qnoq 


rva 




yjni s 


^ -O 


(loscripta aiciuo motiis ham in .siipcrlicie quam in proieclionn n 
nhi esfc ic = f ot dz^mdic, oril ol> ;> = /’ ot n = f ot 

quo circuUiR descrihitur, 

COUOLLAIIIUM 13 

880. Si poiiatur n : I n(. poriphoria ad dijiniolruin, crit 
poriplieria = 27i{\ qiiao divisa per coloritatem [/p, , i. (!. 
iiniiis poriodi in rireiile, quod cr;,^(j oril. 

)/gm 

rendnlimi ergo mtogrns oscillaLionos liis poriodis isochronaR 
=■ ill oadeni gvavitatis hypofchoai. 

COROLLAiaiJiM 14 

8fl0. In Rnpcilicio ergo, quao genoratiir conversionn cuvvai 
p. <I47) circa axoni voiiicalcm AJ,, corpii.s [iroioctum circnl 
describore potosl eodcin lomporo, quo pondiilum longitiudinis 
LS iiiLogvam oscillabioncm absolvii. 

<X)liOT>LAlUUM 15 

891. Si orgo curva AM fnerit parabola, otniies pnrio( 
horizontales in couoido parabolica aequalibus abRolvontiir born 
ponduli iisdem (.einpovibiis ofloillationes intngras pcragoiitis lo 
bitnv dimidiao parti ])araractri. 


SCHOblON 1 

892. Qua.ecunqnc assuinatur curva AM, si vis contripoia 
iecfcione versus A ex data formula clefiniafcur eaquo aeqiialis po 
fugao atque coniiiugatiir cum aequationo h — gi = p, prodibit 

= 


1) Vido (lemonslTalionom § 892 datnm. 


P. St. 


Him 

I viK 


t il Ml jiroioctio erit circiilus 
Quo voro luic tnelius appjivoiit, 
HHIll.iMjlol.ll 


qnam ips.i nirva in siijuM-liri,- 


oiiiii.nr u 


I ct hf —fjf i^Q atque q = m-, vie cenitripct;! 

_ + ytnp 


iH iio.silii vi CMMli'iCiigiU) daf. 


2c^ = gnif'\ 


I'LXEMPJAIM 

iK-i. Hit, aiip(u-lici(iH {'miicu drciilaris sou AM (Fig.On, p.447 ot rig.97, p.44‘)) 
•Hota iiiounquo inrliiiata ad axcm AX; quavc erit ^ = ot 
go c.ontiipota ad A iondons, quae faciot, ut corpus Jibero in proioctioiip 
iijovoatiir, orit 

_ + //;««■’ 

orgo vis (M'it i-oinposita ex vi coustante ot. vi reciproce ciibis distan- 
I a coiitro A proportioiiali. Si C“--0, turn proiectio orit )inea recta 
tnuiHieiis atquo vis coiitripcta orit sive constans. Corpus 

inotu iioinmbilitor accelerato ad A acccdct; niotus vero in supovKcie 
oongruot cum desccnsu vcl ascensu sujior recta iuclinata critcpie 
■ iU!(|iijibiliLor acceloratns. Sin aiitem proiectio fucrit curvilinca et tan- 
ti yy riorrnulis ad AJi, erit 2 = ;«/’atque 

I, _ fjmf= ya 

AB^f. Erit ergo hoc casu 

, c^A-gmf 

o=^~- -p — » 

si corpus in circulo horizontal! revolvifcur, erit insiipcr 


54 TOMIIS ALTER OAPIIT IV § J<93-89G [lO-l- 

uo ergo hoc accitUit, debct efiae ccleritas corporis debita, altibudini 

^ //»*/* 

/= 2 

tqiie periodi in hoc circiilo iiadciii absolvuntur toinporibus, ([uibuR potu: 
)ijgitiidinis intograe nscillafciones. At si non tiierit 2c;'' =■= vor 
linen 

7 ^ 


jrva habobit r|nidem in fi tangontcni ad AH norinalom, sod proioc 
aei; non erit circiilns. At ai 2c;^ proximo acqualo fnorit; ipsi cu 

notjuo a circuln non niuli.iun discropabifc; bahcbit anioin aKsidos varias, 
nibus tangens ad radium ost ])orpftndicularia. Hariiui absidnni voro posi 
cr propusitionem 91 libri pracccdentis dcloriniiiatnr. Qiioniain (niiin 
nitripcfca cst 

2(5'‘w* + <7wad 
w®(i +V) ’ 

haoc coinparetur cum ilia vi ccnh'ipota ob // =« u orii- 


‘2c“»i® + ,7»nd 

1 -i- w* 


atquo 


d V __ 3//»iidc/« 


utquc 


Pdy 

!/dP 


2 niA' -|- //?r' ^ 


Icoquc posiLo u = f di.stabit (|Uoqnc bnca absidum 
iigulo 






praocGiloiito 


lUlH 


uouiam aiitom proximo osb 2c'^ = ffmf^, orit angulns iiitor duaa absi( 
iterceptiis gradmun. Cum ergo sompor sit ina 

nam , orit angiihis inter duas alisidos inlorceptus niaior (piani 103" 05'. 


SCHOLION 2 

894. Exeniplum siipcrficioi spbacricae hie non adiiingo, sod motiis 9u] 
i dotorminationi scquentcin propositionera dcstino, quia haoc materia ])ai 
dari pertractatione cst digna. Si enim pendulum non secundum plani 
3rticale iiupellitur, turn corpus in supcrficic sjihaorae movobitur ot vol ( 
dos describot vcl alias curvas non pariim olegantos, quoniadtiioduni cui 


, in .1 f! u.'nii liinnlfv.fi'l. ('ii!iu9 quidoiii, (jiio iioiidulum cii’culos 

, , ,1 iwH !l!i:’..Ti i.in ill Afl. A. 1715 iimi i^hIi oxposiiiis sub 

, ‘i At 'li I'urvii iimi I'liurit. ciri’iihis, lunno, quantum 

n.. I.. n4uh iiiniiMit M'l inMiiiili'i’avil. V(‘l (Idtonniniivit.'') 
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'POMUS Ar>TKR CAPUT IV § «‘j:5-89fi 


uo ergo hoc uccichit, debet osso celeritas cor])oris dobita altibndiiii 

c’ !imf 

r ~ '‘2 " 

tque period! in hoc circiilo iisdem absolventiir toniporibus, {|uil)iiB pend 
nigitudiuis inlcgrae o.scillaUones. At si non fnerit == von 

imeu 


irva //(/C liabebit qnidcin in 7/ Ung'nntoni ad AH nonnaloni, sod proioc 
acc non erib circidns. At si proximo acqiialc fuorit ipsi (fmf'\ oiii 
norpie a cii'ciilo non ?nijll;nni discrepabil.; ha))cbit anUnn absidt^s varias, 
iiibns tangens ad radium ost pcrpondiculavis. llaruin n.!)flidiirn ver<» ])osi 
er propositioneni libri pracccdontis dcfconiiinatnr. Qiio7da?n onifu 
Mitripeta ost 

u»(i+w 3 ) ’ 

2* 

haoc comparetiir cum ilia vi cenivipeta ob //*»?< orit 


2cb«^ + 7J»H® , (IP ^qmn^du 


utqnc 


Ihiy 

ijdP ^ ’ 


looquo posito u = f distabib (juoqno linca absidnni a praocodoiibo abs: 
ngiilo 




grad. 


uoniam autoni proximo ost 2c^ = (pnP, orib angulus intoi* duas absit 
iterccptus =180/’'*^'^ grndunm. Cum orgo ^ soiupor sit nni 
iiam -g , orit anguln.s inter dims absides intorceptns inaior qiuini tOy^rif)'. 


SCHOLION 2 

894. Exerapluin superliciei sjdiaericjio hie non adinngo, sod molu.s siq 
i detenniuationi .seqnentoin jjropositionem dosbino, quia haoo maboria pai 
ilari pertractatioue ost digna. Si onim pendulum non socnndinu plam 
n-ticale inipellitur, turn corpus in saperficio spbaorao inovobitm* ob vol c 
ilos describot vel alias cuvvas non pavura olcgantes, quomaclinoduni cui' 


-MU, urn i..«Uluonti CaM.s q„o po.ulHlu,,, nnulos 

I.. ■ U . liKHNorUMo in Act. Lip.,. A. 171A in,,, ,,,t c.xpuUtus s„l, 
lu,hu,„l„m.) M s, curyn non fnerit circniiis, uei.io, 
inv, p(iiuluii mutuin vei coiisidovavit vel deteriiiinavit.^) 


DLlBMNITjO 6 

5. Mofus fiir(jina(orins vomiiir pendttU how in plioio vey/icu}! hnpuls} 

1^0 casii poiulnlmn non in oodem piano vpvticaU movcinr, sod cnrvani 
in (IfiHcriljol. in fjuijurlicio spimerica., cuiu-i radius est ipsa pendnli 
If), HiUun, 


PLiOPOSITIO 99 
PROnUMA 

i. Peudu/i ad iiiotian tioi}imdorinni indtati dekrmimxre motum d Ihmm 
tjmnn ht tiit/iarfidc fijikimca (kscriint. 


soidmo 


in, 0 (j}*[jiin molnm pcndnlo est alligahiin, in snperHcii^ sphnerica nuivn- 
rjuliiis osi longitiidu pendnli. Sit Imec loiigitudo sen radius 
5 orit 

z « a — K(tt' — it') 

ra ciiruli AM (Pig. 90, )>. 447 ot Fig. 07. p. 440). Evit orgu 




)/(«* — id) 


et dq^ 


(ddu 


2il(l(j 2a* 

iddu — a*)* 


1. iJi-'.itsoiirj.i, I)e centre (urbinalmk hwenia nova, Acta ainiti. J7J6, j). 242; Oj>mi 

2, Ea.rsiinmio ct Geiiovac 1742, p. 187; vide etiam Ciin. Hnvtu-.s.s, Horofoijium o^cU- 
■is 167:4, Purs V; Opera varia, Voi. I, Imgduni Uafavonim 1724, p. 18.7. P. bt. 
4in)T..snM hoc probicma coiisidcrasso ..cc «o,i solationis co;..i)otcin fuisso verisiinile 
ulosep/dae mdm-alis pmcipia malhmatica, Londiui 1687, hil.. I sect. X prop. lA 

P. SI. 


K\ iiivi-nii.ur vi;; n-nlriln'l'.i ini .! Irutl.-u-. 'lU '" I u it , ni 
ii'clioiii’ liln'ii* iniiv«*:il»ir. 
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fli<'iiliiri!i Ji'l lailiiiiH .!/•, i«l .(h'lil'i > -<iii < ■ 

ii'cliji Mil. liiM'a rf’la, i|iiia xi- i iin'l ;i ili-<ic • ii iltin ..i 
.1 li /': i‘rit 

I li I lit / 

a{i|U(' 
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Si )tvmili'Vi'i» Uu'vil 


/ • 


'//* 
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ill (‘in iilo r<’\iilvt'(iir. i iiin i •- I /, ■ (‘li'i •(• t' 




I'aiiduli vi‘ni iiilcj-iiii'i <• •lillaliniii- < ii'itini < .()• olv 

i'mI I la’' Sm :iiitt*iii imm> hiMiil :'i' 

I *' 

valdc ('\i|„nia. ciirvii a iinui'i tinii nndluin di 

(|1HJ iKiMii iii]ii-:( nli'iidiiiii III . nil nuKi itiniii ii 

I'lidiMd ia 

H ■ » 1*1 /' I J n‘ (I* 

llinr i-al 

ti I’ ititi .1 */ II i/d 
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1)K MO'l’U IMINOT[ 3UPK11 J)A7'A SIJPEIiPlCrp 
I. I'oro (wh itonafcm* «( = /’atquc 

2h~2(ja~~= 
prodibil, 

Pdy . ' fl* ' 

^ui; iiitfirvallum iiil.dr dims iibsidcs esse angulnrn 

IfiOrt 

col atignlo locus, in quo pendulum ah axe maxime ilistat, dissitiis 
in (pio iiondnluni axi cat proximum. Q. E. I. 

COEOLEARIUM 1 

:iuo igii.ur iionduluin A li = a (Kig. 98) motu turbinatorio drcuUim 
Hcviliat, (>})ortot, ul; oius ccleritas debita sit alUtndini 


A 



COROLLARIUM 2 

jougitudo voro pondiili, quod oscillationes miniums integras codem 
solvit, quo poriodus iu circulo BDOE coiificitur, est ^AO. 

COROLLARIUM 3 

’ompora ergo, quibus diversi circulx mqtu turbinatorio a pendulo 
L’untiur, suut in subduplicata rafcionc altitudinum AO. 

Oj)orft oiiiniiv JJ2 jMocbanicfi 
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,8 TOM UB ALTER CAPUT IV § 900-908 [198- 


OOROLLARIUM 4 

900. Quo igitiir pendulum longitudinis a circnlum liorizontalcm maxin 
inficiat, cuius radius est a, celoritsis infinite mngna requivitur atqiic quae 
)riodns tempore infuiito pavvo absolvitur. 

COROLLARIUM 5 

001. Si radius circnli i?0 fuevit valdo parvus respectu ponduli yt Ti ^ 
ngruent periodi motus tiurbinatorii cum oscillatiotiibns integris eiusi 
induli. 

COIiOLLARlUM G 

902. Si oiirva doscripta non riiorit circulns, sed lignra proxima al 
0 valde pai-vuni, orit angulus inter duas absides 90'^ sou rectus. 

OOROLLARIUM 7 

003. Hoc vfiro (;asu curva a corporo doscripta orit ellipsis cent 
bens in yt. Quod ox vi centripotii colligitur, quae turn ipsis distantiif 
oporiionalis. 


CORObTARlUM 8 

004. Quo niaior autom est radius JiO, eo maior quoquo orit ang 
tor diias absides interceptiis. Atque si BO ^ BA, orit hie aiigulus 

OOROLLARIUM 9 

905. Si angulus BAO fuerit 30 graduum, orit BO=^^,BA 
= 2 «• Angulus ergo inter duas absides intercoptus orit graduum 
“50'. Proiectionis ergo in piano horixontali haec orit Hgura ahedefghik 
ig. 99, p. 459) in qua absides siiinmao .sunt in a, c, e, (j, i ot ima 
d, f, h, k. 


OOROLLARIUM 10 

906. In hac igitur figura linea absidum movetur in cousequontia; sing 
im periodis circiter 39® progi'odietur in consequoutia. 


i 



COnOLLARWM tt 

7. Sin i),ni;ojn illo nngiilns 7fytO minor fiierit qimiu 30 graduum, turn 
(lUiim cril, ubHidum progmsaio. Quae quo pro quovis aiigulo RAO 
cogmoHciitur, fracUonem 

a 

)in xosolvo, quao orit sequeus 



3/-3 2ip . . 


■go poriodo liuca absiduiu promovotur angulo graduum quam 
), Hi f valdo csl pavvum. 


OOUOIAARIUM 12 

\ Ex luH apparot pvoinotionem lineae absidum in singulis periodis 
) osso in duplicafca nitiono sinus anguH BAG. 
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